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. Chapter 1 
INTRODUCTION' 



In Vermpntr as in marfy other states, there is a considerable 
disparity between the skills >of the state's available work force 
and the ever-Qhangihg n^eds for ski 1 led, workers in the compl^ex , 
. high techno logy fields. The skill levels and characteristics 
needed for Vermont's, work forcd are speculative at best. The 
provideris^atid potential providers of ^i^^ technology training, 
should meet these needs in a proactive/ rather than a reactive 
manner. To do'^this, a systematic model for assessment of skill ^ 
needs and pl< 



necessary^ 
Because 



than a hail f 



Sinriing for responsive, timely -training programs is 
of its size, Vermont provides an excellent laboratory. 



.£or the development of such^ a model. With populatiq^ of less 



mil lion people, yet with a full complement of indus- 



trial/ govetnuiental , and educational services, Vermont-v provides a 
setting in v/hich many of the barriers to model development can be. 



challeng^e^ 
the changes 
analyzed in 



And yet, because of its demographic characteristics, 
resulting .from such an experiment can be observed and ^ 
a relatively short, period of timis. 
roughly 500,000 persons in Vermont, nearly a third * 
/ live in thd state's only "urban" 'area, , greater. Burlington (Chit- * 
teriden County). T^e .greater Burlington area is home to-the 



Of the 



EKLC 



largest of the staters high technology industries: Digital 
Etjuipment Corporation, General Electri\c Company, and IBM. That 
ils not to say the rest of the state is without high teclinbl ogy * . 
employees. In fact, there are high technology businesses and 

"... /• ' , ^ . , ■ "'. ■ . " 

industries in nearly every region of Vermont-^what th^y lack in 
size, they' make up in number^ and innovations. V-^ ' 

Whatever their charactej;;^sticiS, ^1 1 of^ .t^ firr^s face ,a 
similar probXero: how to get, keep, and update a productive. work 
force. In Vermont, as in. many other states, there., is" no state- 
wide forum through which, the industrial anj^^* business needs, for 
skilled work^s ca^j)^^ reconciled with avail al3le4and potential 
training programs. ' , . / . ^ 

SCOPE OF WORK \ V 

3 i . : . , ' ]■:' „ 

It is in reponse/to this problem that th6 'Vermont State 
Colleges secured^ contract with the U.S. Department' of Educa- 
tion. • The Vermont State Col leges - agreed to develop and sponsor/ 
f systemat^ic training model which would 'include.: 

^ " ' . . ^ ' . • ■ ^ V ^ - 

^ a model, qooperati ve . plalS^ cbmp^osed of members 

\from business, industry, .^Wcational schoala^'' aiKi post- 
secondary institutions interested in planniq^fqfr high 
tecjtind^logy trainina programs; / ' 

* a model plkn ^for"* the development of ingjtructional tno-- 
Y dules ^nd material's for high technology .training pro- 
/ gleams ^f or Veirmqnt; ^ 

^ * equitable access to ^tl(e plani^/ing process Eor^large anc3 
small, urban* and rural," manuf actur itig ai\d s^r'vice high 
■'^ ' technology businesses; ' k 

^ ■ ^ • * » • 

* high technology solutions to high technology training 

problems"; and ■ / ^ . * 

* dissemination of information*^ about project results. 



CONTRAGT SPECIFICATIONS ' ' • ' 

., ' .The contract^was fox the period October 1, 1982 through ^ 
S^tember 30, .1983.- For this period, ten tasks wer^ designated 
in the contracts "Scope, " of Work" 'requirements : . /. 

• " Task l: The'e'stBbli^shment of a Technical Advisory Cou"^i.'l - 
/ ;V . , • representative of the users and providers of high 

technolopqy ttaining., " • 
■ ' '. . . ' ' ' ■ ' i 

' " Task 2- The identification/of other resources av-ailable tcJ 
• ' th§ state of Vermont. These included interested 

.'people> materials, and 6ut-of-state resources. 

. ; - . 

• -^Task 3^- The development of a plan for' assessment of needs 

* for skil led workers which wil 1 ^enable one y^ar and* 
- ^ • Tonger range forecasting of skills needs. ,i 

Task 4- The pilot testing of this.plan by the--^ssessment of 
7 . sill ia, needs and^irfterpretation of asse^pient _ 

/ .' ' results. '/ '• \ ^ .J • 

Wk'5- The divelopmeit of a plan for (the assessment of- ; ' 
^ "'.needs- for tra'ihi.ng prol^Sis which would enable 

i^p^prTitfe pr«)gf^matic; response- to Skills need^. ^ 

Task 6: • Thi^pilotJtesting of tliis plan by the asseJIment of 
■ / training need^ and interpretation of assessment • 
N resul-ts, \ , • , ■ , - . .. - 

The development of a pl'an^for determinfeng*'ae2r2z . 
" 1>r'iate y spbnsorship of : ttainirtg program^.y . • 

The development of a plan for identification of. 
/ training modules . " ' , / 

The "-search td identify existing instructional 
• materials which may contribute to identified 
training programs. J • . 

task 'id:" 'The development of a plan by which module , deveiop- 
;,.;/ vBnent should occur. . , ' ■ ^• 




'I ,: 



' r.cfkT ract' ' PgRE^RM ANCE^ V^' ' S , 

■ '■ V ' ■ • • ■ ■ ' ■ ■ \ ' ' ' 

> " - itie' V^ermdnt State Colleges, th£ough' its Offi6e of Exter.nal 



Pfrogramsr has comp^^eted project wpr k in. compl ience with the . ^ 
j^ontract. In doing^^so, one alteration was mader repotted to tne 
project officer, and approved, ^ ' ^ ^ ^ 

J^he approache.s of the Skills Needs and the- Training Needs 
assessments s6ught two types of skills and their^ related training 
' requirements: 1) '^skills generic to.a range of jbbs a,nd 2) skills 
specific to a particCi'lar job. We identified greater needs for ^ 
generi^ knowledge -and skills and many common threads of knowledge 
which were required in those specififa skills identified. In 

many ways r these assessments wexe conducted concurrent .with one 

^ ' ' . ' • , ' ■• • ' 

another. In. add i ti on, . their results were of limited value be- 

, . , . . ^ / . ., 

cause of contractual limitations to' "no mor^ than nihe respon- 

dants"' as well as' other factors described later. Sucseguent ly , 

tl^e projects Technical Advisory Council saw greater benefit in 

. , ' , t ■ 

' development of a training delive:;y model rather than "just the 

/ •.. •■' . 

development aod delivery of a couple of specific training prog^ 

rams. ' a result, the brokering model described herein was 

developed with .the approval of our project officer. In essence, 

•• u ^ . • ' ' ' 

the model brings Tasks 8, '9, and 10 together into one much 
J^road^r/ far reachio^ effort. 

V , The project h^s bie^n a satisfying experience foo: those , , 
associated with it. As a result of twxi'jsite vdsits and regular 
' telephone contact ^^y the project of ficex, we' have kept, the con- 
^I'ractor appraised of our progr.ess and, subsequently been rein- 
forced for our performance. Formal feedback 'from the:' project 
officer indicates satisf actiorl^with our progress.^, ^c- 

The Technical Advisory Council, which has been closely asso- 
ciated with all project activities, has not only expressed their, 



enthusiasm for this projectr but has unanimously elected to 
continue its "sheperding" the demonstration of the' resul tant 
brokering service model. Their insight, dedication, and contri- 
butions-are largely respons ib^le "tor the success of the project* 

THE FINAL TECHNICAL REPORT ^ ^ ^ 

The* repor{: contained herein is preparec^^ ostensibly, to 
"meet the requirements of the federal contract. Its purpose goes 
far beyond that motivation. This report should serve some value 
±0 potential providers and users of technical training in Vermont 
and other states. It will serve as a basis for further 2^ctivites 

in Vermont. While,' the form and sponsorship of such activities 

■ . -\ ■ 

I 

have not been idehtified, the results reported herein should 
provide insights to both* successes and failure^. 

In addition to this introduction, this rep'ort contaiif^ • seven 

■ . ■ ■ . ^ : * 

other chapters and append iices: 

• Chapte^r 2 - Project Setting ^ 

This chapter is included to giv'fe the reader some sense of the 
unique geographic setting of Vermont and a. jf lavor of its^ 
educational and industrial residents; 

Chapter 3 The> New Industrial Revolution 

A brief look at the changes facing our industrial workforce. 
This by no mepns represents a scholarly examination, rather a 
compilation of the varioop issues* and conc'erns raised by 
• ' those industries involved in this project.! ^4 ' 



Chapter 4 Project Processes 



knd activities 
the sake of 



Thia is a summary look at those processes; 
which represent the project*s work. For 
accuracy, the skills needs and training needs assessments are 
described in one sectipn. These two activities were con- 



ducted concurrently, 

■ y ■ ' ■ 

Chapter 5 Project Findings 

Several of the project's tasks involved collect ion and ana- 
lysis of information and data. Chapter 5 summarizes the 
results of these tasks, / 

Chapter 6 Brokerage Service Model 

The primary outcome of this project is the model described 
Chapter 6. It represents the culmination of the project's 
early activities and sets the agenda for future ^rk. 

Chapter 7^ Project Outcomes . 

« -. . • . 

There are many"intangibleV outcomes associated with a pro- 
ject of this nature. Collectively, these outcomes may re- 
present the most signi ficant impact of this project' on the 
state of Vermont. 

Chapter 8 Conclusions and Recominendat ions 

Thi^s chapter summarizes the preceding sections and takes a 
look at the needs of the future. , ^ 

Appendices: There are a lot of summary documents which 
describe ^various aspects of this project. In retrospect, 
some of them are of little value' while* some have "appre- 
ciated" in value since their origination. ^ 



Chapter 2 

PROJECT SETTING ^ , » ^ 

, ■ ' ^' - , • • . ^ . 

Vermont, one of the New England states, is located in the 

northeast bordered by New Hampshire, Massachusetts, New York, 
• and, on the north, by the Canadian Province of Quebec. It is a 
rural^'State covering 9,278 squa.r.e miles. A unique and distinc- 
tive state, it has characteristics which give, it a flavor and 
reputation all its own. Vermont's two major resources, its land 

and its people, interact in such a way as to set the state apart. 

♦ 

The very nature of the land — mountainous, rocky , fores- 
ted, cold and snowbound, in winter, delightful in summer — has 
shaped a population of industrious, frugal, honest, down-to-earth 
people. The very nature of it's people has driven them to 
^develop Vermont into one of America's garden spots. The absence 
of billboards along its highways, litter of bottles and can«, 
and ticky-tacky developments is no accident. Vermontors have 
legislated it that way. The fact that Vermont is third in the 
nation in the percentage of its work force employed in high 
technology industry ia no accident eJither. . Industry hari 'found, 
and reported to us# that the labor force in Vermont has excellent 
work attitudes, and is reliable, reflourceful, Kard-wbrking^ hon- 
oot, and fair* 

Thid High Technology Training Consortium project has aimed ^ 

o 
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at identifying t^e training needed by that labor force and find- , 
in^ ways to implement *that training. This called for a look at 
the^ "users*' ot that training, the employers and employees ol our 
state, and the "providers" of that training, the secondary voca- 
tional schools, the colleges and universities, and the education- 
al arms of organizations, both, public and private, which are not 
considered to be part of the conventional educational establish- 
ment. 

VERMONT' S POPULATION 

Vermont is small, both in geographic size and in population. 

The state is composed of fourteen counties and has twelve labor 

-I 

market areas, as illustrated in figure 2,1 According to the 
Bureau of the Census, the 1980 population of Vermojnt was 511,456. 
Burlington, the state'a largest city (pop. 37,712), is situated 

s 

An Chittenden County^ bordering Lake Champlain. Only eight ci- 

ties and towns had a population of 10,000 or more an 1980. 

Between 1970 and . 1980 Vermont's 'population increased 

15%. .Chittenden County, with a gain of 16,403 betwec^n 1970 and 

S 

1980, recorded the largest population oxpandion in abnoluto num- 
bero. Windoor and Rutland counties, with gains 6,948 and 5,710 
reoidentG respectively over 1970, ranked second and third. 
Addi§on County alao registered a noteworthy popu lat ion expansion/ 
growing from 24,266 in 1970 to 29,406 in 1980. Grand i»le had the 
smalledt number of residents (4,613) in 1980. 



The towns of Colchester and^Essex in Chittenden County showed ^e 
lairgGSt percentage galna In population between 1970 and 1900, 
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43.9% and 31.4% respectively. Seven major cities and towns 
'.recorded declines in population from 1970: Burlingtori> Rutland 
Cityr vBrattleboro/ Bar're City, Mpntpelder ; St. JolinSbyiry^ and . St.^ 

■ . . ■ " •■•/•■ .• ; ■ ■ ^ 

Albans City. . , , - ^• ■ ^ \ 

Such datci on population by counties and cities b ecomes more 
-significant when one considers, the road and weather conditions m 

• ■ • . • . - . ' . : . ■ , ■ 

Vermont. For a. considerable period of time in thfe wi.hter travel 



is unpredictable because' of mountainous terrain atid weather. 
This .greatly. affects effectivenessv when educational providers try 
to^deli;ver pr^o^ams for empl.oyers ^nd empioyees%over a wide 
geogra^ical area. / \^v^ 

VERMONT'S EMPLOYMENT 

Vermont's labor force (current populatio^n survey estimates) 

^ ■ / ' ■ •■ • . . ' 

experienced significant growth during the past decade^ increasing 

from 188r750 in 197.0 to 260,000 in 1981/ a gain of 71,250 or 

37.7%. * The greatest percent increase in population' ^Ibetween 1970 

^nd 1980 occurred in the White River Junctio;n and Morrisville 

areas. The Middiebury labor market area ranked third with an 

increase 2pf; 21.3% during the same period. 

In recent years, the employment )picture in Vermont has been 

relatively good; better than for the 'nation as a whole. Due to 

^a year of improved economic conditions, Vermont'^ unemployment 

rate declined from 6.4% in 1980 to 5.7% in 1981. However, a 

predicted nationwide s lowdown is expected to increase. Vermont's / 

unemployment rate for 1983 to around 6.1%. One arfea in particu- 

lar has been hard hit 'by recent recessionary trends — tme 

Springfield/Windsor area in Sptingfield County. The dependence 



of this area on the machine tool indusbry has mad'e i t par ti^- 
.^larly vulne^rable to the slq^^dow in manufaqturing /tha.t ocqj/rred 
.thirougiiout the nation, , , ^ \ 



r. 



• A' look at TabI.e 2.1 gives a pictiire'of^the employment 

.■ . ■■ f ■ ■ 

sprea^f by industry activity^ throughout the state\of/ Vermont and 
projects this picture into 1990, Some changes are predicted 
for the employment trend in Vermont. As indicat/d in this 
table^ Vermont's traditional agricultural base is expected to 
decline and manufacturing is expected to grow^at a rate ^somewhat > 
les^ than the ave^rage. . ^ ^ 




TABLE 2.1 
EMPLOYMENT IN VPRMONT :BY^NDUSTRY 
1980 AND 1990 / 



INDUSTRY TYPE 



Agr . r Forestry r Fisheries 
Mining & Cons truction 
Manufacturing 

Durable Goods \ 

Nondurable Goods 
Transportation & Utilities*^ 
Wholesale Trade 
Retail Trade 

Finance^ Ins. ^ &Real Est^ 
Services 

Government / , < 

Federal ^ except Pos 
State/ except 'Educa^tion 
Local, except Education 

TOTAL ALL INDUSTRIE^ 209,447 

Includes U.S. Pos^tal iService 
Source: Vermont Department of Emplo^ent & Training 




1980 ./. 
Annual / 
Avera,^e 

6^100 
10/813 
5^0,873 
37,019. 
13,854 
10,517 
7,518 
33,263 
8,038 
66,925 
15,400 
2,777 
7,878 
4 ,745 



1990 



CHANGE 



Annua 1 


Am t . 


% 


Average 






5,677 


-423 


-6.9 


14,350 


, 3,537 


32.7 


60,949 


10,076 


19.8 


■46,794 


9,775 


26.4 


14,175- 


- 321 


2.3 


12,050 


1,533 


14.6 


9,500 


1,982 


26.4 


41,950 


8,687 


26.1 


10,000 


1,962 


24.4^ 


82,892 


15,967 


23.9 


19,100 


3,700 


24.0 


3,200 


423 


15.2 


. 9,900 


2,022 


25.7 


6,000 


1,255 


26.4 


256,468 


47,021 


22.5 



VERMONT'S INDUSTRY 



The ingenuity, productivity, and skills of Vermont workers 
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helped spark the industrial revolution In the United States. 

. • , \ ■> . ' , ' . ■. . ' ' / ' ' >:■.'■•■'■' • 

Now, more than ever, 'these qual ^ties . character ize the industry of 

■ ■ ' . ■ ■. ' ■ ■. ^ ' , _ ' . 

Vermont. The state has developed ^ .tli^oughtfui prbgram for 

* • 

economic' development which allows the advantages of modern tech- 
nology to walk hand in hand wit'h Vermont's unique quality of 

life. There are over 49 regional and local develapm.ent entities 

» ' . I- ' 

throughout the'state actively working on 'behalf of its business 

J 

and industry. 

' An indication . that Vermont is a good location for industry 
is found in the fact that 43 national and international companies 
have one or more plants located there. Such a situation is good 
for Vermont's economy as well as for the level of technological 
capability of the state. The interchange of techno 1 (^||P&1 in- 
formation through its association with larger corporate headquar- 
ters keeps Vermont industry abreast of the world's "technological 

frontiers. ^ 

Typical of Vermont's industrial regions is the Springfield- ' 
Windsor area. This is an area rich in history and technological 
development: the Republic of Vermont was born in Windsor in 1777; 
the turret lathe, combination lock, adding machine, breechloading 
rifle, steam shovel, the "jointed" doll, and even the mop wringer 
were invented here. y . 

With a background like that.it is no wonder that in the 
towns of Springfield and Windsor, there exists one of the largest 
concentrations of machine tool manufacturing in the nation. 
Dubbed "Precision Val ley", this area contains a highly skilled^ 
labor force. The major industrial and commercial centers of the 



region, 6ach f^rovi'ding extensive municipal services necessary for 
industrial location are: Ludlow (populati'on'" 2,463), Springf ield 
.^population 10/063) ^ and Windsor (population 4>158), Beside^ ^ 
machine tool production/ the region includes^ thrivir^^g tal^ . ^ 
minin^P industry, a growing "recreational economic base, and sev- 
eral S?arge engineering firms and manufacturing enterprises in.; 
fields such as tex^tiles, computer 'hardware, shoe salesu/ , plastic^ 
molding and milk processing products. Although the area has 
been hit by the national recession, repent announcemen^:s. of new 
product developments give signs of improvement in the economy. 

Another' area worthy of note is the greater Bur lington ; ' . 
region, Vermont's major economic center and most urban area. 
The region encompasses the state's largest industrial and commer- 
cial firmsV leading banks, five institutions of higher education 
and the third largest Medical Center in New England, Two sec- 
ondary vocational-technical centers help to supply ski 1 led man- 
poowei: to the county's rapid ly expanding industry. An estimated 
thi;ee-lourths of Vermont's total labor force lives within com- 
muting* range, A combined student body of over 11,000 is found at 
the^University of Vermont, St,' Michael's College, Champlain Col- 
lege, .Trinity College, and the Community College of Vermont, 
This concentration of resources makes for a unique human environ- 
ment and is the reason the area is dynamic, progressive and one 
of the fastest growing in the country, ^ 
Other industrialized regions include the Centrcil Vermont 
region, dominated by Montpelier, the state capitol, and Barre, a- 
trade and industrial -penter; the Rutland region with. an econo- 
mic balance of manufacturing, agriculture and tourism; and the \ 

<:> I 



Prankl in-Grand Isle region^with paper^ electrical/ f o<5[^^roces- 
sing, and apparel indUstrie^* , . 

^Vermont dofes have itiS large manufacturing firms such as IBM^ 

t< • - • ■ » , , , 

General Blectricr Dig.i.tal Equipment Co, etc. The twenty ^xgest 
firms am displayed in Table 2.2. ^ 

TABLE 2.2 ' 
TWENTY LARGEST PRIVATE EMPLOYERS IN VERMONT 
(in descending order) 
AS OF MARCH 1983 

NAME & LOCATION(S) , . . 

1. International Business Machines Corp. , Essex Junction 

2. General Electric Co. , Burlington, Rutland 

3. Medical Center Hospital of Vermont, Burlington 

4. New England Telephone, Various locations 

5. Ethan Allen, Inc., Beechet Falls, Orleans, Randolph , Br ighton 

6. Grand Union Stores, Inc., Var ious locations 

7. Simmonds Precision Products, Inc. , Vergennes, Bellows Falls, 
Middlebury j 

8. Union Carbide Corp., Bennington, St. Albans ' 

9. P&C Food Markets, Inc., Var ious locations 

10. National Life Insurance Co . , Montpelier 

11. Rutland Hospital, Inc., Rutland* 

'l2. -Central Vermont Medical Center, Inc., Berlin 
13. Middlebury College, Middlebury 
^14. Sherburne Corporation,; Killington • ^ 

Digital Equipment Corp. , So. Burlitfgtpn 

16. Norwich University, Nort;hf ield (includes Vt. Col lege, 
Montpelier) 

17. Chit^tenden Trust Company, Var ious locations - 

18. Saga^ Food Service of Vt«, Inc., Various locations - 

19. .Putnam Memorial Hospital, Benning.ton 

20. Central Vermont Public Service Corp. , Various Tocations 
Soured: Vermont Dept- of Employment & Training 

For the most part, however, industry in Vermont is m^de up of 
small firms. 95.8% of the industrial firms employ fewer than 250 
people and 87% employ fewer than 100. information from the 1983 
Official State of Vermont Manufacturer's Directory indicates a 
distribution of industrial size" il lustratjSd in Figure 2.2. 
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Figure 2.2 
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DI&TRIBUTION of VERMONT INDUSTRY 'by NUMBER of EMPLOYEES 



-111- 



IIP 



Tvr 




100 



100 



, 10. It 10-«t tO-ft IOO-l«f tlO.«0t tOO-iit 1000- 1000. 

^ Number of Employees 



These firms range from very sophisticated, very specialized, 
high technology firms/ such as New England Digital, Karl Suss 
America, Triad Design, etc. to the older, more standardized, but 
none-the-less successful firms, such as . Burndy; York Capacitox; 
and Smith, Whitcomb & Cook. Table 2.3 shows the product mix and 
number of plants operated by Vermont's industry. 



TABLE 2*3 

V VERMONT FIRMS BY STANDARD INDUSTRIAL CLASSIFICATION 



SIC 
CODE 

20 
22 
23 

24 
25 



PRODUCTS 



Food & Kindred Products 
Textile Mill Products 

Apparel & Other Finished Products Made 

from Fabrics and SiThilar Materials 
Lumber & Wood Products, except furniture 
Furniture & Fixtures 



NOv OF 
PLANT'S 



70 
12 

33 
131 
35 



26 Paper & Allied Profluctp . 21 • 

27 Printing, Piibliahing, & ^ Allied Induotries . 129 
28- ' Chemicals & Allied Products ' 25 
29 Petroleum Products , 1"0 

' 30 Rubber & Mil^cellc^neoua Plastics Products, 2$ 

31 " Leather Products . - 8 

32 .^tone. Clay, Glass, alld Concrete Products \ .118 

33 ' Primary 'Metal Industries - • H- 

34 Fabr icated-'M^tal Products , Except Machinery , ' 
' TransRor|ation Equipment, -arid Non-electric 

Heating" /Equipment 4 

35 Machinery/r Except EJ.ectrical 

36 Electrical & , El^eotroniC Machinery, Equipment 

and supplies f\ ' , - , 

37 Transportation Equipment 

38 Mfeasurirfg,' Analyzing, and Controlling 

Instruments; Photographic, Medical, and Optici 



Goods? ;Watch&s and Clocks 
39 Misceli'filli|^^^^nuf acturing Industries 



Table 2,4 displays the top ten non-agricu 1 tural „^ 
in Vermont ranked by their annual average employment,- ^1:i\e;^M'^n 
at the right indicates whether the figure is an increa^^^f^ a 




decrease from the 1981 figure. Thus, the shif tin^.^^;t;fij^'tn of 
employment by industry can be discerned: decreas^pg/g.bji^ernment, 
increasing health services, incre.asing tourism, it^cdasing educa- 
iion, and decreasing trade & industry Except for electrical 
machinery. " • 

^TABLE 2.4' 
TOP TEN INDITSTRIES IN VERM6nT ^ 
ESTIMAT^ED NON-AGRICULTURAL WAGE AND SALARY . EMPLOYMENT 

1982 

Industry Annual Average 

^ 'V ^Employment * 

1. Local Government 17,90-0 

2. Health Services ^ ^ 15,300 + 

3. State Gov^^ment * 13/400 - 

4. Electrical Machinery Manufacturing 12,600 + 

5. Eating & Drinking Places / ,,11,100 + 

6. Contract Construction ^9,750 

7. Hotels, Hotels, Other Lodging Plactes. _ 7,100 + 

8. Educational Services 6,900 + 



.9, • Non-electrical Machinery Manuft*ctur ing '6,500 - . 
lO.'Retfls^l'Food Stoi^efl 6,100 - 

* Based on 1982 Current Employment Statistics 

Source: Vt. Dept. of Employment &. Tra ining in cooperation with 
the Bureau of Labor Statistics , U.S. Dept. of Labor. 

^ ' ^ • ' • ^" "a 

V A loji^k at measures of .wages'and 'income givba an. inoication 

> ' ■ * , ■ ■ * ' •' 

of the economic health' of a community. Analyzing the annual 

average wages in covered empXoyinent by county shows Chittenden^ 

County, the area of greatest industrial concentration in Vermontr 

to be the highest. Second is the machine tool industry area in 

• ■ 

Windsor county, and third is Essex County* These three counties 
are unique j.n that their levels are above the average for Ver- 
mont: .All other .counties are below the Vermont €iverage pf 
$11,840. A look at the per capita income shows Chittenden and 
Windsor count ies.sti 1 1 in the lead, but now five counties are 
above the Vermont average of $7810. 

VERMONT'S EDUCATI ONAL RESOURCES 

Higher Education ■ 

The educatiohal/training resources aval lable in the State of 
Vermont are more numerous and of a higher quality than is readily 
apparent. For example, the University of Vermont Medical School 
enjoys such a reputation that students and scholars come from all 
over the world to benefit from,^it. Thirty-one post-secondary 
institutions are capable of delivering a biroad range of education 
from individual courses through Associate to Doctoral degrees. 
The distribution of the higher education institutions is dis- 
played in Figure 2.3. More than 3,000 degrees and certificates 
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are awarded annually by Vermont institutions to Vecroontera aa 
they complete theic academic pcograroa. The number of atudents 
enrolled in Vermont's colleges and universities is equivalent to 
almost 10% of the state's .popu lation. From traditional-aged 
students to the employed adults in continuing education, students 
are working to become, b^etter citizens and greater contributors to 
their communities. Over 45% of these atudents are from out-o£- , 
state, an indication of the extent to which Vermont exports 

education. )• ' 

•Vermont has an unusual .^^stern of higher education. It 
differs from those of most.^ther states In the way it is fi- 
nanced, the. way it is organized and coordinated, the sources of 
its students, and its importance to the state's economy. 

Vermont's financing of higher education represents a "high 

tuition/high student aid" approach as compare^ to most other 

• ■ • ■■■■ > '■ ■ 

states. Its financial aid programs help Vermonters needing , 

assistance to attend colleges, universities or other post-secon- 
dary schools, either in Vermont or elsewhere. This "high tui- 
tion/high student aid" approach to the financing of higher educa- 
tion may be the single most important characteristic of Vermont's 
higher education Isystem setting it apart from those of'other 

states. , * • ^ 

The system has other important characteristics, some result- 
ing from Vermont's unusual financing approach and others that are 
not directly related: 

* Vermont's state-assisted post-secondary institutions are 
•autonomous entities established as separate corporations 
and governed by independent boards. While they are not 
organized as integral parts of state government, they 
are responsive to its interest^ and concerns through the 

• \ ■ • . ; ■ ' ■. 
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aovtrnor's and Itgislaturt'a 8§4§<?tibn of k)oard (nerobers 
and through continuing open diacuaaion, reports, audita, 
and other eofwnunicay on, 

Vetroont has no sing la governing or coord inatthg board 
with authority ove^ ail public Inatitutiona oi;/ a&, in \v 
aome atatea, all higher education inatitutiona,, '' f he ^ , v" 
Vermont Higher Education Planning Commiaaion is ah ad* 
viaory board with no avkhority over inati tut iona. It 
aeeka ita goals through\open diacuaaion, by providing 
accurate benchmark information ano^ analysis, and 
seeking conaenaua among diverae groups and intereiTta, 

Vermont's higher education^ ayatem includea. W^^^V^^^^ 
diverae group of both independent and atate'-asftiatey ^ H 
collegea and univeraitiea which aerve thouaahda o^^^^^ 
mont atudenta and offer a wj\^de range o| edutfatibnal 
programs. 

Vermont's collegea and universities, both state-assisted 
and independent, enroll large numbers of students from 
other states, Vermont leads the country in percentage 
of its total enrollment coming from out-of-state. 

\ 

A greater percentage of Vermont*,8 young people leave the 
state to go to college or other post-secondary schools 
than is true in most states. 

• 

A greater percentage of-Verraont high school students ^ 
graduate from high school than in most other states^ 
However, a smaller percentage of Vermont high school 
graduates lenter college immediiitely after high school 
than the national averagfe. 

Higher education, considered as an industry, plays a 
more important role in the economy in Vermont than, in 
any other state^ Almost half of its students and two- 
thirds of its income are from sources outside the state. 
Each dollar spent in Vermont will change hands several 
times before leaving the state's economy* Economists 
call this the "multiplier effect." The generally re- 
cognized economic multipl ier appl ied to edu!?ational 
expenditures within Vermont is 2.S9. Education can be 
considered one of Vermont's major industries generating 
$500 million of business annually^ 

Only five states appropriate smaller amounts of tax 
funds per capita of state population to support higher 
education through insti tutional support and student 
assistance. Only ten states use a smaller percentage of 
total personal income than Vermont to support higher 
education. However , Vermont has maintained ^ind modest- 
ly improved this level of support through vthe current 
hard economic times while a number of statW have been 
forced to cur^^il sharply their more liberally state- 
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knd^i^di higUeir a4ueatian is ^na of the l^rgait ewployara m 
Varmont totaling 15<500 amployeeg, Tha aconornic iiRpdct of this 
ia con^idarcibla, During ^ha 19BI-1982 cjci^aamic? ya^r t-ha 26 ' 
inat i tut ionsi h^d total ravanuas of mora th<^n 5244 million, 

gagondary Voccit ional Kducat io n ^ 
Vermont h^s ^lra«ii^ inva^t^d ci^conaid^r*it>la <imount S27 
million -r in tha cra^tion of a systam of dtan vocational' can- 
tata. Sixtaan ^x.^, loc^tad around tha atata (aaa figura 2. 4), 
Moat cai>t©rs ara attachad to cantr^ally locintad high achooli *ind 
a^rva othar achoola aystama within a daalgnatad aarvica iitaa. 
In addition to tha 16 araa vocational cantata, tha atata ptovldaa 
financial support to a limited number of trade and induatty, 
health, and human aarvicaa progtuma in regular high achoola* 

In 1981, titato funded vocational education programs aerved 
451 of all Vermont juniors and senlx^rs. Around 30 I of these 
. 7200 students attended area vocational centers on a half-day 
basis, commuting from high schools within the service areas. 
Ten percent of area vocational center students were handicapped 
and roughly 25% wore either educationally or economically dis- 
advantaged. 

Follow-up studies of stud<snts one year after they completed 
secondary vocational e^iucation programs indicate that 93% of the 
students available for job placement were employed and 59%^were 
employed in the field in which they were trained. Also, 18% of 
the students not^^^ilable for job placement went on to further 
education. _ • 
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Reports frqre Vertaont employers indicate general satisfaction 
with the quality of education and training aervicos provided by 
our institutions. Most concerns focus on liaitations in the 
quantity and distribution of such services. This condition , 
produces a sense of bewi Iderrajent: "Why is such an ojtcellent 
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educ9t;lonal riasource seemingly so underutilized and inequitably 
distributed in the area of industrial trailing and contribution 

■ , ■ Vj , ' . 

\ -■■*,■ ■ , 

to economic development?" 
Utilization of Education 

• . * ■ 

One can; uncover' many reasons that these resources are not 
utilized more^^f ecti vely/ The institutional perspective sug- 
gests funding,^ The publ ic support of education in Vermont is 
well below the nati/6nal average -in. almost every way. For exam- 

pie, in supporting" its public higher education, Vermont regularly 

* . ■ .■■«•.'■ ' ' 

ranks below at least 45 other states in terms of - dol lars^ appro- 

priated per capita.' In short, public edticational organizations 
find funds^ barely adequate to support the programs df their 
primary mission. For example, an area vocational center re- 
ceives state apgropfiat^on for its daytime, secondary activities. 

. ■ ' ' ■ • ■' ■ ■ ■ ■ ■■ . 

To require further utilizat^n of the facility (to say |?othing of 

the instructional resource) increases an administrative bufden 
for which there is no mechanism for financial support. In 
short, "we're^ having" enough trouble doing what^e're-reqxrrred to- 
do with *so little money." ^ 

The industrial perspective suggests a different reason that 
the educational resources are un,<aeruti 1 ized. /Industry has often 
considvered the state's educational resources to be inappropriate, 
unresponsive, and inf lexibl e. These characteristics manifest \ 
themselves in a variety of statements which include descr iption/s 
such as: ivory tower, out-of-touch, antiquated facilities, out- 
of-date programs, too much faculty self-protection, too bu/eau-. 
^cratic, etc. In many c&.ses, industries have gone to great 
• • ■ ' ■ .. • • " . ■ . \ ' 



expense to conduct their own training and, in many cases^ general 
'education programs. ; ' v 

■ I Therefore, the situation afiproached by the High Technology 
Training Consortium prdject reveals a definite need for high 
technology training^ an excel lent resource for meeting that need, 
and a gather wide chasm of^ understanding between the "users" and 
the '"providers" o^^hat training fertile ground ''f or ^e work, 
vo.f. the projects /' , ^ . 
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>- Chapter 3 
THE NEW INDUSTRIAL REVOLUTlJOli" 



Its all very confusing — whj^t will the effect of high tech- 
hology bq? Hypotheses are contradictory; . reactions are ^ 

often counter-producti!^^ Do'we need a better trained workforce; 



or do we need any workforce at a 11 ? Tli^e only response which 
.appears 'universal is: "High Tech" is here and going to continuel 
But what is it? ■ ' • 

THE KNOWLEDGE REVOLUTION 

Two definitions of "High Tech" seem to have gained accep- 
tance. The first relates to specific kinds of industry and 
products, the second to less specific production processes. 

' Certain industries base their entire business operation on 
the application of pure science. That this application results 
in useful and/or desired products is the result^ of significant . 
investment "in research and development. This type of industry is 
heavily reliant on a wel 1-educated workforce including scien- 
tists, engineers, and techliicians. A.,,co|Mnon characteristic of. 
its product is "high value added," usuairy as the result of the 
application of* knowledge rather than tool^s. Frequently, the 
product is compact and increasingly dependent on^micro-proces- 
sors. .The general public usually thinks of the computer and 



electronics industries as "High Tech," but that label applies in 
a multitude of other areas from chemicals to transporation t;o 
machine, tools. 

Perhaps, the other definition of "High Tech" is of greater 
significance. For the foreseeable future, much of our national 
economy will still be dependent on the manufacture of "tooled" 
products. In order to increase productivity aind compete in the«; 
world market, manufacturers must exploit the p\}t6ntial of higher 
technology-based design and production processes^ This will 
include a dramatically greater use of roboticsr Computer control- 
^ led machinery, and computer aided design. This broad application 
is frequently called CAD/CAM — Computer Aided Design/Computer 
Aided Manufacturing. This development will radically alter the 
characteristics of the American production worker ; these changes 
will be continuous and irreversible^ - 

A common thread through both definitions is the change from 
a skill-based production to a knowledge- concept-based produc- 
tion.* Its requirements for workforce preparation through educa- 
tion and training are, seemingly, overwhelming. 

THE EFFECTS ON HUMAN RESOURCES DEVELOPMENT 

To understand the implications of this technical revolutioi>> 
it is important to agree on a view of human- resources develop- 
ment. Frequently, Leonard Nadler is cited as a spokesman for this 

V • 

field. In general , Nad ler describes human resources development 
in three activity areas: Training, Education, and 'Development. 
The major focus of training is to enable an employee to 
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perform better on the present job or one related to it. Trainir^ 
focuses on a particular g6al that is specific in nature and * 
outcome. The training may be for skills, knowledge, methodolo- 
gle3r or attitudes. But training dif f ers ' f rora educa^tion in the 
specificity of thp goal .ancj the focusing of all behaviors toward 
that gcJal. In shorty training is job-oriented. 

When a worker is being prepared for a place in the organiza- 
tion diffei^ent from the one currently held — this is employee 
education * It is frequently' geared to specific job placement at 
some time in the future. Education seeks^.to achieve broadej;^ 
goals of less certainty. A primary purpose of employee education 
is .to prepare .employees for upward mobility within the organiza- 
tion. Employee education is individual-oriented. 
^ Both training and education have identified directions for 
the individual. Employee development is'concerned with the future 
direction of the organization and the employee in directions not 
clearly identifiable. The goals of employee development cannot 
be stated in .specific or behavioral terms. Within an organiza- 
tion, employee development activities are designed to produce a 
\ Viable and flexible workforce — for rapid ^deployment as organiza- 
tional needs change. Employee development is organizat ion-or- 

iented. * 

Historically, American industry has focused its human re- 
sources deve;opment activities at the training level. This may 
be very appropriate for the skill-based production which has been 
prevalent in industry. But as industry moves toward an environ- 
ment of^ constantly and rapidly changing technologies and produc- 
tion processes, an increased. dependence on employee education 
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tfhd development will be required. Training^ in the senae Nadler"^ 
defines* it, will rapidly be replaced by programming of computer 
coptrolled machines. Preparing a workforce for the jobs in an 
automated workplace will demand more knowledge- and concept- 

based preparation. This is the gauntlet "High Tech" has thtown 

' , • • • 

down, 

THE EDUCATIONAL CHALLENGE 

AS we attempt to meet this educational chall^inge, several 
directions are immediately evident. As we progressed in this > 
projects we found some addressable now, others . requiring some 
building of foundation, ' 9 - 

To i^eet .this challenge will require resources far- greater 
than any one source can provide, Th^ 'effort must elicit the 
cooperative, coordinated efforts of all levels of education, . 
government, industry, labor, and community. Each component has 
something to , offer as well as a significant stake in the outcome. 
The primary focus of this project, has been on "cooperative" and 
"coordinated," -Heretofore, the components have communicated in 
fragmented, often aiounter-product i ve ways. To have provided a 
forum for common communication is of great significance. 

Our traditional education . systems, both primary/secondary 
and higher, must internalize their role and responsibl ity in 
economic development. That is not to suggest a singular orienta- 
tion, but, rather, a recognition of its relative importance. In 
Vermont, economic development is governed by a philosophy which 
preserves the importance of our natural and human resources,^ 



Within this preaervation or ientation, ^educational pai^ticipation 

V . . 

takes on added importance* ^ 

Just as innovation is the mark of higher technologies^ it 
must also plhy a role in the meeting of these educational and 
training challenges. We still tend to think of innovative deliv.- 
ery in traditional educational terms. Yet, geo^fraphic and demo- 
graphic conditions detract from the economic and educational 
viability of these methods. While they should not be abandonedi 
they should be augmented by experimentation and, eventual ly^ 
exploitation of technological advances in communication. The 
education and training enviromenfc should encourage such innova- 
tion and reward its successes. 

It is important that we constantly consider two offensives, 
Pirstf i^ the improvement of education and preparation of futurie 
citizens and workforce,' Secondly] the continual "retooling" of 
our current workforce must include the new "basic knowledge" 
required in the evolving workplace and the delivery of educa- 
tion/training to avoid future deficiencies, i ^ 

This mammoth and continuous task of educating out current 
workfor^ is the focus of this project, >We have taken firra^ 
deliberate steps toward the needed capabilities. 
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Chapter 4 
PROJECT PROCESSES 



A variety of tasks have been under^ken, each contributing 
to the project's goals. Each.of these tasks produced important 
resultB, whether tangible or 'not; but the progression of tasks 
led to the development of the brokering system roodel. The pro- 
ject, in essence, was "process" in nature. It represented a 
brokering system in its earliest of stages. The resultant "for- 
malized" brokering service model i9 one of the major outcommes of 

the project. ^ 

Following is a brief sketch of the tasks specified in the 
contract. (They are followed by more complete descriptions.) 

* Establishment of a Technical Advisory Council 

The Technical Advisory Council demonstrates two signi- 
ficant aspects of this project. First, the Council 
contributed greatly by advising and participating in 
the project's work. And, the very existence of such a 
council, blending the perspectives of education, indus- 
try and government (among others) represents a forum 
for exchange of information and common efforts charac- 
teristic df "brokering" in its broadest sense. 

t 

* . Identif icatjion of Other Key Resources 

* ■ - ' 

Throughout this project, the staff of the Office of 
External Programs had contact with representatives of 
over 100\ industries in Vermont. Continuous participa- 
tion in pVoject activities and input of ideas from 
industrial representatives, vocational directors and 
many othe^Zlrom education and government complemented 
the work oftHtyse actually named to the Technical 



Advisory Council. Th§8« re»ouirc^» will ba K^^y to ^ny 
further davelopmcint o£ th9 brok«iein9 aarvicciot 



t 

Aaaeaaing the Need for Skilled Workera 

Skills aaacrsamont involved the expertiea of many people 
cind organizQtiona* * Peraonal contact with thoae indus- 
tries expressing training needs^ represented the moat 
aignificant aspect of this task« The aasessment resul- 
ted in»few quantitative resultBf but the doacriptivo 
nature of the resultS7 when combined with the quantita** 
tive measures undertaken by state government, accurate- 
ly portrayed the "felt needs'* of yermont^s industrial 



base. 



Assessing the Need for Training Programs 

The project progressed to appreciate the tremendous 
needs for generic training* This need for a "trainable 
workforce" was expressed time and time again by the 
industrial members of the Technical Advisory Council 
and by much of the industrial community. In addition, 
there remains* a constant need for assistance with job 
specific training, particularly among smaller com- " 
panies. Within the constraints of the contract, we 
were able to identify many of these needs. 



Determining Appropriate Sponsorship 

It is at this p<?int that the project became much more 
format! ve. The inst]f:uctional capabij i ties of Vermont's 
ins]titutions of higher education, system of sixteen 
secondary area vocational centfers,"" and other train- 
ing/education prclvide« were collected, analyzed and 
made available. Our intent was to articulate the sup- 
ply side of the training marketplace. Institutions 
often do not avail themselves 6f the many opportunities 
to promote training' services. The project's indent was 
to create an environment which modifies and rewatds the 
behavior of providing a broader base of services! 

Creating a Delivery System Model 

It seems shortsighted to identify training needs and 
mount little effort to solve them. The project and its 
advisory council saw a far greater responsibility and 
opportunity to develop a model by which vSpecific train- 
ing needs could be identified, searches for resources 
conducted, and appropriate training provider (s) matj^hed 
to the need. A brokering service imodel was developed 
and adopted by the project as a mechanism to meet this 
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goal. 



THP TECHNICAL ADVISORy COUNCIL 

Among the first, and very significant, tasks undertaken in 
this project was the creation of the Technical Advisory Coun-;il. 
The Council was formed to provide advice and creative thinking 
for the project. It has proven to be that and more. The Techni- 
cal Advisory Council lacks^any formal ©npowerihent; yet its impact 
and influence has been very significant in this year when inter- 
est in high technology and the training of the nation's workforce 
has been so widespread. 

Technical Advisory Council Membership 

In October 1982> a letter was sent to a broad range of 
groups potentially interested in the project. Among thoseV to 
whom correspondence was directed were nearly 100 industries which 
currently are considered "high tech" in either product ox manu- 
facturing process or were likely candidates to adopt more highly 
technical manuf agtur ing processes. This represented a cross-* 
section of Vermont industry in size and geographic distribution. 
Letters were also sent to the commissioners or secretaries of the 
several state agencies actively involved in Vermont's training 
activities; the state labor organizations; institutions of higher 
education; and advisory councils or organizations related to ^ 
vocational/technical education. ' ,/ 

The* letter invited nominations to the Adyisory Council. The 
response was very impressive. Thirty-four organizations respond- 
ed with oVer 37 nominations. From these . nominations^ the Chan- 
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cellOE of the Vermont State CoUtg§a,4ncl the project directejf 
Invited participation of 19 persona representing the diverse 
perspectives of: 

business and industry 
public broadcasting 
organised labor 
public higher education 
private higher education 
vocational education 
state department of education 
state agency of jdevelopment and 
the state legislature 

Ten of nineteen members were from business and industry. 
In selecting industrial represtntation, we sought a balance of ^ 
perspectives, including company size, geographic distribution, 
type of manufacturing or service,, and product n inea. We also 
sought a broad distribution among executive, engineering, person- 
nel, and manufacturing perspectives. We invited participation on 
the basis of professional contribution rather than representation 
of employer. 

All invitations were accepted. The Council's membership is 
listed in Appendix I. 

The Council's Operating Procedures 

The Technical Advisory Council met five times during the 
contract period. The level of involvement and enthusiasm of the 
'^uncil members and other interested parties never failed to 
..eiceed, our expectations. It has been a truly influential^ group. 
• The Council c|ose to act in an advisory capacity and leave 
the policy and decision issues to the contractor, the Verm^ont 
State Colleges. The Council considered a number of working 
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TOOdtU, including ettering eefwaictee, tfiaK forces sna others, but 
instead ehQa«* to woe H ss one Counei I during the esE ly stages Qt 
the project. The Council also chose to work hy consensus ss it 
. provided advice to the project stat^i the Office of RMtern^l 
l»rogr^ms. And finally, the Council asKed to meet monthly, 
rather than quarter ly« although eventually, aevjiral factors 
reduced this frequency to sQwethlng approaching quarterly with 
subsrtJsunittee activities between meetings.' Summary reports of all 
m&eting», supplemented by frequent staff visits and telephone 
conversations Kept Council members continuously informed and 
involved in project activities, • ^ 

Inasmuch the focus of this project was the ^'opening up"* 
o£ the training systemis) in Vermont, it was important to encour- 
age the participation of people n6t actually sitting on the 
Council. Frequent visitors to the Council's meetings* represented 
a number of state agencies, local development groups, educators, 
legislators and the news media^. All materials were made avail- 
' able to visitors and each received an advance agenda for- future 
meetings. Several of the visitors actively participated in dis- 
cussions and were asked to participate in subcommittee activi- 
ties. Their contributions, as well as those of other visitors, 
were considerable. 

Council meetings in January and March concentrated on the 
skills and training assessments. Early in that process, the 
Council asked that a preliminary polling of companies be conduct- 
ed to help refine the instrumentation. They volunteered ^heir 
own employers for this task. The Council consistently urged that 
' the project be equally concerned with (1) the long-term challenge 
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tfdinintj needs the pres^n^ '•qenerai ion" at VerwaiU workiefs, 

•I 

with the siaseaaments. A pfelipinsiry fepott wei«i pftsanted 4t the 

aft4lysj^ chid Ulcominy <i?*tfi. tii^ OEuec? ar *tMt#fn#l l^roqr«imii pi^i- 

which wtsiff^ i;h© Counci I agr^^istd wiih oar opinion th#^ ?h# nf anc$ 
tr^mincj 4dadd^m#ni;§ w^cd or r<^l4tlv(^ly iittli» quant 1 14( i v«i 
v^lud^ but contdin#4 usaful a<^«>cr ipt i vd #l#mtntP to b# u»«d in 
eonctrt with othtr quantitative ntuai^s at indicators of industry 
n^c^da* ' 

Durina ltd May me^ting^ tht^ Council tooK aavcjral significant 
«#ctionfli: 



• Thc> staff pteaentod fodcjral and «tat« legialativ© and 
grant initiatives which related to high technology and 
related training. The Council suggested other parties 
which would be interested in such information and asked 
the Office of External Programs to continue to act as a 
clearinghouse for su^h information. 

• The development of a brokering service model was adop- 
ted as the developmental focus for the remaining tasks 
of the contracts Basic elements of such a model were 
agreed to and a subcommittee selected to provide input 
to the its development. 

• The Council agreed to co-sponsor a High Technology 
Conference to t^e held at Norwich University in August. 
Furthermore, the Council agreed to hold its next meet- 
ing concurrent with the Conference. 

• The Council adopted •^Four Areas of Future Emphasis'* as 
the directions of its future work. These provide a 
philosophical base from which to mount future efforts. 

V " 

The Council met in August for itte final session under the 
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act IQftSI 

• Tfid Cauftcil adopted the broiidrinQ i^tvi^if »cHiai| An^ 
axpfditiad its hfipa that such a i^rviee could be dew^O* , 
atfdted s4S s siinult* aoufcei iQi cf#inin<j services-- 
lodustry looHintj tQi "one-atop shoppinf" eda<?«- 
tionsl resoyfgea looHiog tQf n^n-dap I jcat I ve un- 
biased aecei*a to the iruluatry and training market, 
Each saw th# br0itef ift»} aervi«?e aa a valyahle tfte^haniSP 
for achievimj thaae goals, 

• Conte«platin«3 ita future and the reeulti ot its ef- 
forts, the council eleetevl t© continue its work. Ac- 
Hnowiedf^ing the decrease in staff support, the council 
chose to oversee demonstration and eventual i»ple»ent«"' 

. tion of the brokering service model. 



Areas of future K apha a is , 

Midway through the project, the Technical Advisory Council 
adopted four areas of future ecsphasia; These are significant in 
that they for» a foundation for the work of the project, perhaps 
mor^ signi £ ic^nt ly# th^y a«t a ton<9 which wa« ^cho^d in th# work 
o£ other groupa.and organizations. 



Math and Sciencg 

The math and jicience pt^par at ion of th© current and future 
workforce, including; ^ ^ 

• excellence in primary, secondary* und poat-aiicondary 
education 

• broad-based availability of remediation for the current 
workforce 

• faculty and teacher develofmient and retention 
Institutional Capabi lity 

Increasing the capability of Vermont^s educational and tirain 
ing institutions to conduct technical training^ This in- 
cludes lab/shop facilities as well as faculty and teachers 
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and invol vesj V - 

* • legislative initiatives • . • 

*V assistance with the hig^hTstart-up costs of technicaL 
programs / ^ ^ ' * 

* ove^oming'severe deficiencies in lab/shop equipment 

* . overcoming «1vortages of qualified teachers, and faculty 
rkey content areas . . /" * 

Distributed Delivery / 

Removing . the barriers and creating the incentives for disper- 
sed del^^i^ry of training programs. It is essential to create 
an environment which motivates institutions to develop and 
distribute programs more responsi vely-. This requires con- 
sideration of: v W""— - 

0 




* \ "^the high cost of del i ver in^^rograms in th^ absense of a 
• critical mass« of participants * . / 

* 0 the^-'fina,ncial incentives and barriers ^ * 

* . the- political incentives and barriers 

* partnerships 

* generating new delivery options 



Brokering Service \ ■ 

— -~ . ' ^ ' \ 

Facilitating the match between capable providers and the ; 
training- needs of new and existing industry. Brokering must 
provide for: ^ 

* equitable access by all potential providers and users 
rapid response time ' 

** deterro^^natiqn of vendor by user of service 

* f inancial; support of the btokerage 




Impact o/ the Technical Advisory Council 
^ The effectiveness and impact of the .Technicaf Advisory Coun- 
gTI extends far beyond the outcomes of its meetings and the 
decisions described abov^. The Counci 1 represented a first-of- 
its-kind/ re'gular gathering of . ihdustr ial , union, educational , : 



governmental and political interests for meeting traiaing needs. 
•fK ^uniq ^ueness of 'this gathering is demonstrated , in the enthu- • 
siasm and constant contribution of its membership. Additionally, 
the Vermont State Colleges Office, of External Programs provided 
frequent qppor tu'ni.ties for informal discussions and contact. In 
several instances^ training programs ev^tually offered by other 
departments or ijistitutions were conceived at, informal gather- 

ings. - . , 

Association with the Council fostered relationships which ; 
\ave contributed greatly to the Itraining opportunities in Ver- 
mont. The Cou^il, recognizing a\ossible exclusionary tendency 
in these relationships, ^has sought their deemphasis through' the 
brokering service model. ^Nonethel^^, the Council provided a 
forum at which training frustrations could be discussed, often 
resulting in recommended solutions. 

Forum for Communication ' ^ 

Members have frequently characterized the Council as a very 
s-ignificant forum for communication. As such its various const^i- 

* I ■ • ' . 

tuencies have shed their protective "skins" and addressed the 
training^problems with decreasing concerns for ownership. What 
is at stake is making resources in Vermont work for Vermont, ^ 
There now exists a better aj^prec iation of the character istics and 
philosophies .of all constituencies. Whether tolerance or utiliza- 
tion will follow remains to.be seen, but the lines of communica- 
, tion.s- have" beer/ opened, the discussion placed on the table, ^nd 
' the>enef^its of coordination and cooperation displayed. " 
' For this type of activity to succeed, we think it is essen- 



tial to encourage and welcome the participation of individuals 
and organizations without* formal representation on the council. 
As suggested earlier/ ours is an effort to open up systems. We 
have encouraged' the contributions of many people and groups; we 
have incorporated their input when We felt it was appropriate^ 
and learned from it at the very least. 

The Technical Advisory Council and its entourage of inte'res- 
ted parties haVe influenced the directions Qf training in Ver- 
mont. Its dedication is^derhons tr ated by its committment to 
continue operating after the contract period ends. It hopes to 
continue to influence the quality and availablit^y of technical 
training and preparation of Vermont's workforce. The Council's 

plan to continue demonstrates its desire 'to work- toward that end. 

, ' ■ •* ■ ■ ■■ 

IDENTIFICATION OF RESOURCES 

The identification of resources available tQ the project, both 
from within and outside of the state of Vermont, began before the 
"Project was formally undertaken. The Vermont State Colleges 
Office of External .l^rograms began collecting information on the 
high technology interests in the state. A list" was contructed 
of ^^^e Secretaries and Commissioners of those state agencies and 
departments most inyolved^'in technical training. Another list 
was constructed of the business and industry in Vermont Which had 
a high technology product or^was considered a likely candidate 



for adoption of improved technological manufacturing processes. 
' Publications, letters/ and material dealing. with high technology 
were directed into the Office of External Programs, and a library 
on technical training was started. 
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Among the first activities df the project was the solicita- 
tion of nominations for the Technical Adv isory Council. In 
addition to , the those nominated, we requested organizations to 
indicate other peoplle who might provide the project with some 
future resource. The 34 responses to this request resulted in 37 
nominations for the Council and 61 recommendations of resources. 

As the worJc of the project progressed additional contacts were 
suggested by Council members and others. As word of the other 
related activities came in, contacts were made. Information was 
collected from projects in South Carol^ina, Georgia/' Qhio, New 
York, Massachusetts, Michigan, Illinois, H;;^^ New Jersey, New 

Hampshire, and the Western Interstate Commission foT" Higher Edu- 
cation (a consortium of 13 western states). 

Personal contacts were made with many agencies of state goy- 
ernment, including the Agency of Development & Community Affairs, 
the Department of Education, the Department of Emplojjment & 
Training, and state planners ar\d researchers. Quasi-public 
agencies were also contacted, for instance, planning and de- 
velopment commissions and chambers of commerce. Private^ 
training .organizations were invited to contribute as they made 
themselves known. 

Among the most valuabTe of resources to the project were the 
resources resident in Vermont's industry and educational institu- 
tions, , Many contacts'' were made here by personal visit, tele- 
phone, and mail. The response has been very encouraging, re- 
vealing a deep concern over the need for training in the state 
and a willingness to cooperate in the pursuit-of- soiutionsi; - 
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'It can be honestly said that more resources were identified 
than we were able to take advantage of in the short duration of 
the project/ The invaluable services rendered by the Technical 
Advisory Council and others in V.errnpnt's industfy, education^ and 
government have made thiase our most valuable resources,' 

ASSESSMENT OF SKILL AND TRAINING ' NEEDS 

y ■ ■ ■ 

The project realized the limitations of our assessment capa- 
bility andr consequently^ sought >^advice. from governmental agen- 
cies involved in similar efforts, educators who have an under,-^ 
Standing of training methods and problems, and industry rep;:esen- 
tatives who are close to the need for specific skills and train- 
ing programs* From the outset^ an effort was made to benefit . 
from* information already developed and to format our assessment 
to be compatible with statistics gathered and reported by the 
Research and Statistics section of the Vermont Departmeat of 
Employment and Training. Since their studies make projections to 
1990, we used' that date as a benchmark for oUr inquiries to 
industry. Because of the limitation on sample size, it was 
essential that we be able to integrate our .information with 
theirs. Consequently, our inquiries sought only to establish a 
descriptive "felt needs" component to complement their broad 
statewide statistical base of more definitive, quanitative in- 
formation. 

The Vermont Occupational Information Coordinating Committee 
(VOICC) was very helpful in facilitating our consultation with 
hhe^ Depj^rtmen t' of Em ployme,OJL-aDd_-,Traininq. The Research and 
Statistics section offered the assistance of their data banks and 



their guidance in planning the. format for our assessment 

inquiries. ' ' 

The Technical Advisory Council, both individually and col-, 
lectively,;^ was extremely , helpful in communicating ideas and sug-. . 
gestions. Early input-from the Council formed the basis of the 
instruments used to assess the skill and training needs of 
industry. ^ ' . - 

' v. 

Methodology * ' 

After^ first obtaining advice and guidance from the Research 
and Statistics section, we asked the Technical Advisory Council 
industria'l representatives to pilot test portions :of the instru- 
ment by , identifying the top five job needs (with skill descrip- 
tions)! they f61t were generally mos^ ifnportant to Vermont's 
technologically-based industry. Their responses provided a base 
list of 25 jobs important to .this small/ yet fairly^ represehta- 
tive portion' . of Vermont industry. These are presented in 
Appendix II. A review of these might give rise to the question, 
"Are these high techno! ogy j obs?" Not necessarily; we were 
looking for the high tecihno logy-related training needs in Ver- 
mont. It is felt that e^ch of the jobs listed will require some 
training in the use and maintenance of modern high technology 
equipment. Therefore identifying the job titles that figure 
importantlfy in the need for high technology training was a criti- 
cal step. . 

We established criteria for the sample group as industry 
with either highly technical products or employing higher tech- 
nological manufacturing processes. We conducted a preliminary 

er|c : , ^ 



telephone screening of 61 companies in twelve different standard 
Industrial Classifications (SIC). Forty-two of these companies 
felt they ^needed high techncilogy-relatecl training and were wil- 
ling to participate in the assessment. We proceeded to sample 
groups of nine or fewer companies' in six SIC groups. The rates of 
return are shown in Table 4ele " ' 



TABLE 4'.1 
SURVEY RETURNS BY SIC COPE 



COMPANIES 



SIC 

28 

33,34 

35 , 

36 

38 



PRODUCTS 

Chemical , ♦^Allied Products 
Primary, Fabricated Metals 
Machinery, exc. Electrical 
Electrical/Electronic 
Instrument and related 
Other ' , 

Overall 



SENT 


REC'D 


RETURN 


5 


1 ' 


20% 


4 


4 


100% 


9 


8 


78% 


9 


5 


56% 


6 


5 


83% 


' 6 




8 3% 


42 


29 . 


69% 



A survey conducted within our contractual 1 imitations on 
sample size cannot be considered either reliable or valid if used 
as a "sole source." Rather, the survey results are considered an 
indiccition of "felt needs" as expressed- by a relatively represen- 
tative sampling of this sector of Vermont industry. Additional- 
ly, these results add' a descriptive component to the far more 
reliable and valid studies conducted by the Research arid Statis- 
tics section. 

The Technical Advisory Council appointed a subcommittee to 
analyze the data gathered from the skills and training assess- 
ments, identify the training/education needs expressed or implied 
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In thm data, and develop a list of>th^ appropriate training to, 
meet those needs. Itwaoat this point we fully realized the • 
^quantitative limitations of tno data collection. The aubcommit- 
, tee work did result in Cwo important products: (1) the report 
of "felt needs" which grouped job titles and skills needs and 
pointed toward some of the broad training/education ne^eds and (2), 
"•^e articulation of areas of fptqre emph2isis for the Technical 
Advisory Council. / - 

In the meantime, the job list was checked against the 
Office of Employment Statistics (OES) occupational titles' and* 
definitions and the appropriate numbers were identified. Where 
OES numbers were not available, they were developed from the 
Dictionary of Occupational Titles.. This list of jobs with the 
associated identifying numbers was sent to the Research and 
Statistics section of the Department of Employment and Training 
with the request that job openings to 1990 be projected^ for each 
job from the broad base of data available to that office. 

The Research and Statistics section responded with a newly 
published report giving their projections of job openings in 
Vermont to 1990. This report gave only job titles without 
identifying numbers and did not cover all of the job titles on 
our list. Upon query, we were told that the Researct) and Statis- 
tics section could not develop projections on the federal identi- 
fying numbers we had given them because their data was a mixture 

* 

of both federal and other data. Faced with this situation, we 
have tried to align our job titles with those of,,the report as 
closely as possible and have gi ven^^tlie^^roj^ectipns available. 



s • 

Congid^ntiality -t 

Within tha developmental orientation o'f this ptoject, we 
felt th© need to ensure confidentiality among induatcy respon- 
dents. This waa asaentially done by allowing anonymity of aa- 
aeasroent rroaponaesW' If thifffsoct of aaseaament ia conducted in 
the future, ita val'qe will be greatly enhanced by a confidential 
coding of responses. 

Many of the training needs we identified were not company- 
specific. However^ many of the critical needs were specific to a 
company or a group of related companies. If the brokering ser- 
vice model is to be successfully demonstrated^ data must be 
gathered in a manner which allows company identif ication^ This 
can and should be done with full cognizance of the proprietary 
nature of somff^f the information. ^ 

.Through this project^ we have beqome convinced that industry 
wants a mechanism by which their training needs can be identified 
and met. Frequently^ similar skills and training needs must be 
met among several of the smaller companies collectively, in 
order for the brokering service to collect these similar needs 
and formulate a response^ information of a more specif ic . nature 
keyed to specific companies must be maintained. 

Whether industry will respond with sufficient candor and 
trust the confidentiality will be known only in time, we are _ 
convinced that the necessary level of trust can be developed and 
maintained, ~ f j . 
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APPROPRIATE aPQNSQRSHXP , ^ 

In a» much as o\xt: oi^lantation to training development has 
been ayatematic rather than program speci£iC| the determination 
of appropriate sponsorahip should also be ayatematic in nature. 
Indeed, in the brokering service model adopted, the actual 
determination of the "appropriate" provider of aome specific 
training program will be made by the USER. A mechanism by which 
the ^broadest ptir tic^pation might be promoted seems appropriate* 
It is with this perspective that we have conducted an examination 
of potential providers^ 

Methodology 

TheyOffice of External Program^ has conducted a niail survey 
of the post-secondary and vocational education organizations in 
Vermont. The purpose of this mailing is for these institutions 
to select those content cjreas for which they would like to 
receive Requests for Proposals. This is a process that should be 
conducted on a regular (annual or semi-annual) basis. It alerts 
training/education organizations to the types of content areas 
for which training is being requested and allows them to specify 
those areas for which they either have or are developing exper- 
t,ise. In preparing the list of areas, we contacted other pro- 
.grams involved in non-collegiate education and training. What we 
found wais that industrial-related topics were only a few among 
many, many^re^is. It seems the need is equal ly present in areas 
from law. to health care. We see the brokerage as a valuable 
service to the broadest range of organizations. 

To date, we have contacted the directors of the sixteen ^i;ea 



voe^tional-teehnieal eente^i, thirty-one poet-aacondarV inatitu- 
tlona, and six othec private or public ocgani aationa which ac© 
Uk©ly to h^ve a trtiining r^aourc^ 4V(ii lii^tbl^. In nufiny initanc§9, 
thcj mailing waa followed up by t^laphon© calls at a visit by 
project staff. W© hava aakad th© organizatlona to indicate thoaa 
content areas foe which they have instructional resources and/or 
facilities which are appropriate and available (see Appendix 
VI), Al80|« we have asked that contact persons be indicated for 
specific content areas* Again, the periodic update of data for 
a particular organization will be quite Important* 

We have not asked for this information with the intent to be 
V a^a 1 1 exclusionary. Rather^ we want an organiz^ation to indicate 
SB^fe all areas for which they are interested. Our intent is 
to mail only those RFP's which will be of. interest to an organi- 
zation and not desensitize it by a deluge (large or small) of 
inappropor iate proposal requests. The feedback to this approach 
has been overwhelmingly positive. 

In order to keep staff time to a minimum, our^ intent" is to 
use a database management system which will automatically address 
RFP letters to the correct contact person in an organizat ionsV / 
We would require brief RFP's, proposals and response periods. 

DEVELOPMENT OF A DELIVERY MODEL 

^ ,. . ... ..... . . ... . • 

Rather than become invested in specific training programs, 

the Council felt that an increased capability to respond to ever- 
changing training needs was much more critical. Therefpre, this 
model is directed at changing the institutional environment 
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rath«r than ch«nginf| th<(4 institucionSi To date, the present 

tnv ironm^int or m^ck^tpl^ce h§s not mofcivat^d educational inatitu*' 

t^ionf to r#ipan§i vancrn^t f§Qti i§ no rtw^r^ for'b^ing 

bai:n«> **out of th^ hid^a**^at dxi^ting progr^mii whi^h ^ra import^inc 
for othtirr tradsona. Out ^luo, thidXQ i§ ^ qt^^t d^^al of #()uc«it:loo 
and training that industry i^ willing to purcha«i<^. Indu^try^ls 
paylTig a premium to do itsi own training wh^n ita pri«ary bualneas 
ia aqmething quite dif£^r<int. In th@ aame way that moat indui-^ 
triea would rather hir^ a catering aarvic# than to isquip and 
oporato a full cafeteria^ moat would rather purchase their educa- 
tion and training from "experts** in that J^ield. / 

Consequent Iy# an effort must be made to create an environ-- ■ 
;nent which motivates^ utilizes/ and rewards our institutions to 
invest in the facilties^ instructional resources^ and expertise 
to become a more valued part of the training equation* Concoouni*- 
tantly^ the . Indus tr ia I sector must see 2^ service which^ in the 
end^ costs less, is easier and less time consuming to use, and 
which is effective* 

The Project has developed a brokering service model which# 
we believe, begins to create such an environment. As the Office 
of External Programs began development of such a brokering ser- 
vice model, it formed a subcommittee of the Technical Advisory 
Council comprised of members from education and state govern- 
ment, including several individuals who, though not memb^e^^^ 
the council, were active in its meetings. This group explored 
many of the programmatic and political jlssues of a brokering 
service. Its work was extrememly influential in creating the 
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i^^^l farm al the brokering aecvioe* tUt fflo^tl de§GriU^4 .in 
^^^ptar 6 4\m3 to opena up wcirKat do th<*t more ina5itu\iQna 
can sjee quantity an4 nstUFt of defvicos fequw^tacl an4 potan- 

.^iUl aouEe*»!i or r*i»v«»nua, u alao cta^tea a vdluat)lB» level 
oomp^tition in whi^h thoae wuh j'#w#i^ ff^p^biluios no lon^'se 
th^ma^jlvea o>^clo4«id {corn p^rticipiition. indued, they way be 
«»<>tivated to see the value of theic unmarketed wacea and venture 
^o^^th in new ways. 

♦ 

Thi» model m^k^n no aaauwptioni of what ocgml sat lon(8) .play 
P^tticulac roles. It is conceivable that in one situation, an 
oi^ganization may view itaelf aa a PROVIDER, in another as a USER. 

■* It la thla model that auggeata development>of o^eater insti- 
tutional capabllitlea and more of feet i ve, distributed delivery of 
^t^lvicat ion/ training programs. The brokering aorvico model consti- 
tutes a major contribution of the project. 

The model was accepted by^the full Technical Advisory Coun- 
at its August meeting, in looking to implementation, the 
Council began examining ways to create this as a sole source 
brokering 3ervice--in other words, "one-stop-shopping" for indus- 
try. The brokering serviced model is predicated on open bidding 
and a purchasing decision made by the USfeR. 
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PROJECT PIHOIMGS 

f 

Although thtd Hi<)h T«jchnoloyy Training Con«iorcit«n project haa 
r^dachiiJil 1^ v»ry di^finix«^ r^^s^ult with coocr^t©* vi^iblti ^vid^nc© 
ot itai dccompl 4 dhmencii, tharci i^i 4 h^ir^fchy of findings th^t 
ahould prov^ udi^ful to Vermont 4nd othara who wish to follow in 
h^t footstiapsi, Thia aection will report on th^t hairarchy of 
findings and th<^ att^nd^nt impl icat 4on8# luAdlng up to th*i major 
outcomo of tho propoct which will bo ritpoctad in Chapter 6* 

SKILLS AND TRAINING NEEDS ASSESSMENT 

Firat, a llat of 25 job titles that are important to Vermont 
Industry wjas created. Aa previously reported this information 
came from the members of the Technical Advisory Council ? The 
Council members submitted, along with the job titles, a list of 
.job skills they felt were needed by each job. These were in- 
tended to identify the level and type of skills to which the job 
title referred. The list of 25 job titles and their attendant 
skills is a composite of the information received from the Coun- 
cil r^nd^is presented in Appendix 11^-- : 

J This result was valuable for twp reasons: 

* It caused us to reexamine our definition and 
application of the term "high techno 1 ogy**. The 
ensuing conclusion confirmed the original decision 
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of the Technical Adviso»>y Counci 1 to pursue the need 
'for technical training" in many^ industrial settings 
rather than in high technology industry only. ; 

' , 4 'It provided the f o^tinda t ion v€Qr the survey 
instrument that was €o he n^,fif^to sample Vermont 
industry's needs for skill<^nd training in highly ^ 
technical areas. 

'', ■, • ■ . 

This list of 25 jobs was upgraded by adding the job.descrip- 

tions obtained from the Standard Occupational Classification 
(SOC) Manual and the Dictionary of Occupationa 1 Titles (DOT). 
This list was sent to industry firms in Vermont and they respon- 
ded with the addition piE f i vfe mopre job titles' (along with their 

attendant skills) which were not on our or iginal ' list. This 

« ■■ ■ 

more comprehensive l^st appears in Appendix ^ II I. 

firmed with- this datti^ a subcommittee ^of the Technical Ad- 

V iae-fy^^Cour^^ by ^evel of education required 

i\ . . .■ , p ■ 

and el iminated duplication by combining • slji 1 Is. They then con- 
verted the result to a list suggesting topical areas for which . 
training should be made available to industry (see Appendik*V). 

While the subc^oirimi ttee waa workin'g on this information, the 
list of 30 job titles with their ^corresponding SOC or DOT numbers 

wasobeing sebt to the Research & Statistics section of Vermont's 

'>''*'. *'.'■." ■ . • ' • ' ' - 

V. Department of Employment &. Training with the ;request that they be 

■ 1. - . • ■ 



lections to 1990. 



checked against the state's data bank for pre 
^iroin their .reispon^^ came the .1 isting given in Appendix IV, 
Picking the/^o|) ten from that 1 ist we pro ject openings to 1990 as 
presented in. ^Table 5.^1. 
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' Table 5.1 

- JobyCategory Estimate of Total, 

, ^ " Job Openings 

' , . 1983 to 1990 " 



s. Clerical Occupations .4165 

Customer Engineer (Sales Reps* , Tech*) 1211 

. Electrical/Electronic .Eng ineers ^ 770 

Engineering technician * 7 56 

^ Office (Technician) Machine Operator ' 581 

Electrical/Electi/onic Assemblers 448 

Industrial Engineers 378 

Computer Programmers ^ 364 

Telephone Operat^ors y 231 

^Mechanical Emgineers 217 



When we rev iew the skills needs ant icipated f or these top 
ten 30b demands we find a need for training : in "....computers, 
computer appl icationSr mini-computer ^^perat ions /data entry Ian- 
guages, word processing skills, troubleshooting both analog and 
digital electronic equipment, knowle^age of digital and analog 

circuit design, design computer memory subsystem, etc. 

- « ■ • ■ ■ ■ ' 

is common among many of ' the categories. 

There were several shortcomings in the assessment techniques 
used. These resulted from- inexperience, a limitation on s^ample 
size, and the effort to formalize data collectibn which is best 
done by listening aind talking with industrial representatives. 
Its resultant value is a description indicative of industry's 
Vfelt need" for skills and training. This descriptive element o 
adds a valuable dimension to the statistic-based data collected 
and analyzed elsewhere. 

It is apparent that the need for technolpgy-related. training- 

is present in nearly all of these jobs However, a review of the 

I ' . .. , ■ ■ t 

lisfof topics suggestive of tne training that industry said they 



needed shows that they are asking for a great deal of training 
that is not considered high technology* This study attempted- to 
reconcile these points and concluded that industry wants people 
^Njrained in high technology who also have other generic skills, 
such as communication, interpersonal relations, and' math/science 
preparation. Clearly, a solution was needed whichVco.uld equalTy 
address the high technology and related other . training neqds of 
industry. It was at this point that the study took a wider 
perspective on what it was doing. . 

BROKERING SERVICE MODEL . 

From these assessments, the Technical Adv isory Counci 1 iden- . 

tified a broader role for education/training deli<very < 

in Vermont. This devel oped into^f our major areas for future 

emphasis : • ^ 

1 • Math & Science 
; 2. Institutional Capability . 

3, Distributed Delivery 

4, Brokering Service 

The Council responded positively to the brokering service 
and recognized its immediate application. Discussion soon 
brought but the fact 'that development of such a brokering servicdf^^j 
could easily identify an appropriate delivery system and also 
have an. impact on the capabilities of the .institutions involved, 

'This being the case, the Council appointed a subcommittee to 
explore. the Brokering Service and leave other areas for future 

; ^attention. The results of this development are described in 
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APP ROPRIATE SPONSORSHIP 

' ' ' ■ . • ■ • 

Concurrent with the development of the brokering concept the 
Office of External Programs proceeded to conduct a pilot survey 
of the educational resources of the state to determine the basis 
for sponsorship. This resulted in considerable interest on the 
part of our educational institutions. In response to the first 
■survey, 26 institutions indicated capability of providing some 
level of education/training from high school to college level 
ov/r a broad range of 24 topic areas. Appendix VI displays all 
the institutions queried and their responses to date an^the 
content areas for which they indicated expertise or resources. 
In addition, this information indicates their resource capabi- 
lities in terms of facilities, instructors, or both. 

This information is being placed in a data base management 
system so that, when a request for a proposal is received for 
instruction^ on any of the designated topic areas," tl^e computer 
/will prepare a mailing to all the institutions which have re- 
/ quested to participate in that particular topic area. Many 
institutions may elect not to bid for geographic, logistic, or 
other reasons but receipt of the request for proposal will enable 
X^hem to keep abreast of the type of need that is being expressed 
by industry "and. Tto^^^^^^^^^^^ own capabilities to respond. 



Chapter 6 
BROKERAGE SERVICE MODEL 



The many \f acets of High Technology are constantly being 
einalyzed in the media these days. Some hail it as the last/ 
great hope for a way out of our economic doldrums. But even the 
strongest advocates of High Technology recognize that it is not 
without its problems. Where will the skilled workers be found to 
conceive, design/ plan, implement, and interface with High Tech- 
nology? What will happe^h to 9ur exist in^'workforce? How do we 
deal with the casualties (low-skilled workers)? The many con- 
cerns being voiced today are put^tin^^^Tressure on our education 
system to gear-up for the challenge, and on the government to 
•come up with answers. These pressures are calling for industry, 
education, and government to work together to identify the prob-^ 
l,ems, pinpoint t^he needs, /Jiesign solutions, implement programs, 
a^id evaluate results. It is axiomatic to point out that where 
the . highest degree cooperation exists^ there will be seen the 
most effective results.' ^ 

One response to this demand for cooperative effort is a 

brokering service; a concept where a "broker" functions as a link 

•ft ■■ ^ ' . 

between the need for education/training and the existing resour- 



ce(s) capable of meeting that need. 



S6 



ERIC 



PHILOSOPHY 

A variety of needs appear to be met by a functioning bro- 
ker|ige service for training* It is most helpful to examine those 
needs from two perspectives. ; 

Business and Industry Needs 

A given business or industrial entity qxists for the purpose 
of manufacturing and/or sel 1 ing some product or service, V There 
are many costs associated with the that task, among them: capi- 
talr raw materia'ljis, faci 1 i ties, machinery, and a Wor-k force. 
Each of these cost factors represent an initial investment and 
"maint^ainance costs." For example, a forging machine might be 
purchased for $1,000,000. In addition to the initial investment, 
other "maintainance" costs include the interest on borrowed capi- 
tal, the depreciation on the machine's i)resent value, and the 
cost of maintaining the machine in working order. 

Likewise, the workforce has ini,tial and maintainance costs 
associated with it. In addition to the cost of wages, the em- • 
ployer must be concerned wi^^Ja^^the cost of keeping a worker 
trained with skills and knowledge adequate for maximum produc- 
tivity. In this world of constantly changing technologies, that , 
particilair cost f actor^T^^^ and more important. 

Anecdotally, a large company in Vermont described their 
human resources costs in this way: "the cost of maintaining our * 
capital is about 15% per year; the cost of maintaining our 
facil-i^ty. is about 20% per year; our machinery, about25%_ per 



year; yet the amount we have historically spent to keep our 
workforce current and productive has been less Jdtiaji JL%„p.er_^ 
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and that's going to have to change," While 1% may not seem 
much, it represents tens of billions dollars to be lapent on 
industrial training each year in the United States/ For a given 
company/ that^s a cost of doing business which is reflected in 
* the selling price. 

Most companies, particularly those of small and medium size, 
have difficulty maintaining the training structure to provide 
those services in-house. At best, they would prefer to purchase 
that service in order to have better training at less cost. 

Whether a company needs tr^^ing for its current workforcsr 
better preparation of its entry-level applicants, published 
training materials, or employees with some very specific prepara- 
tion instant access to the required information is important. 
Businesses and ind.ustries should not have to become educations^ 
experts simply to identify or use a, needed service. A brokerage 
service can help solve this problem. 

By providing the matching of needs to resources and the • 
clearinghouse function, the brokerage increases the effectiveness 
and lowers the cost of securing such resources. Industry has^ 
several requirements: • 

* accurate analysis of need 

* rapid response ^ 

* an absenc of unfamiliar jargon 

. * ' a minimum of external requirements ; . 

* a lower cost. 

Educational Institutions' Needs 



WTth some- exceptions, educational insti tut ions, whether 

0 ' 

secondary or post-secondary, are notoriously ill-prepared to 
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"market their training resources to business and industry. For 
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many yaara tli^,haa been a non->Qx latent or minor miaaion. 
Prtmacy concern haa baan the preparation of future generationa of 
productivir citizena. With th® creating of the poat-war baby 
wave^ educational inatitutiona have found themaelvea with under- 
utilized capacity* Some inatitutiona have remained very effec- 
tive in their preparation of a more technical workforce/ but 
they, too, find a change toward a new misaion of worker re- 
educating to be onerous and fruatratifig. 

Collegea and vocational schools face other^^f f icul ties; 
With each passing year^ the obsolescence of scientific and tech- 
nical laboratory equipment become increasingly apparent* Funding 
trends indicate no relief for this concern. Related, but perhaps 
more severe^ is- the inability of institutions to attract and 
retain instructional staff who' are up-to-date in the more techni- 
cal areas. 

One of the endeavors which may mitigat^ such problems is a 
•broadening of these institutions' markets. By working more 
closely with business and industry and providing valued training 
services, educational institutions may well be able to borrow or 
have access to new equipment. Indeed, institutions may be able 
to purchase new equipment because of training income and improvp 
the quality of traditional programs because of its availability. 
Addi^tionally, innovative cross-placement of teachers and indus- 
trial personnel may be possible — thereby improving the technical 
quality of teachers. 

'hie difficulty for many institutions is how to begin an. 
_.addJLtional- --new- mission costs can be exhorbitalVtrand 

venture capital expensive, if available at all. While their 
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current sourcaa of c©v«>nu© aca, directly or indirectly^ control- 
led by public pollcyi other potential eourcea o£ revenue remain 
unexploited. Among these ia /training aervicea for buaineaa, 
Induatry, and public agenciea. Inatitutiona have not tradition- 
ally considered themaalvea aa purveyora of an educational pro- 
duct. However rr-<i;^ recent yeara many have aeen the need to become 
just that. .pe same time, many inatitutiona lack knowledge of 
the market, access to it, and the ability to present their warea 
in a marketable fashion. Others may have difficulty viewing 
themselves In such new ways. 

The brokerage model provides spmething of "half-way house" 
for institutions making this movei Institutions will have access 

/■ 

to market analysis and the information to market their particular 

capabilities when .Appropriate. Further, it creates an environ- 

/' 

tnent where institutions are positively reinforced for creativity 

/ . ' 

and responsiveness. This can be done by a third party (broker) 

/ ■ . " 

who can help t;he institution interpret industry's needs and 

/ 

package responses — all without putting a long-valued reputation 

on the 1 i n ^ _ ^- - - t- -- ^ 



Educat/ional institutions would requir^p several characterise 



tics in a/ brokering service: 



equal access to the market irrespective 
ofaffiliation ^ 

opportunities to develop "fcapabilities 
to create and provide services 

payment for services such that a new. ' . ,_L_ 

activity does not drain already meager resources, 
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Drokaraqo aervlc^ Philoaophy 

In order to meat thea© needs, the broKetage seKvice ia 



proposed with a multi-faceted phlloaophyj 

The brokerage has a aecvice orientation . Its value ia to 
maJ<e some thing easier, more effective, more efficient, 
or leaa coatly. It roust represent all clients equitab- 
ly, irreapectlve of af f ll iatlon. 

The brokerage seeks institutional development through 
environmental change . The created environment must 
positively reinforce busincaa and industry's utilization 
of educational institutions, and, in turn, educafeional 
institutions responai veneaa to buaineas and industry. 
An improved training environment can elicit change which 
will be much more permanant and effective. 

» 

The brokerage must aggressively market the needs of 
industry to educational institutions and the capabili- 
ties of educational institutions to industry. 



ELEMENTS OF THE MODEL 



There are many roles a brokerage service could effectively 
play. Several are considered herein. Not all could be started 
immediately; our intent is the demonstration of on-going needs 
assessment and the brokering of custom training services. These 
would provide a foundation upon which other roles could be built. 



Needs Assessment 

The brokerage must act as eyes and ears for both industry 
and education. More important, it must be able to analyze and, 
subsequently, communicate what it sees and hears. Needs assess- 
ment may take several forms, some formal and some informal. 

However, the assessment requisite in the brokering process has 
-severa-t- charaober irsti csv - - — — 

First, the assessment must be continuous. A yearly collec 
tion of data will elicit little more information than none at 
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all. Whileitla continuoui, it must a I be in a variety of 
Cotroa. l^m© information can be beat gathered fcom atructuced * 
.isaeaament inatcumenta by whieh Ujge numbeca of organisations 
reapond. Equally valuable ia the on-going, informal communlea- 
tlon among the brokerage and' ita many induatrial cUenta. This , 
will require good interviewing and liatening ski I la on the part 
of the broker. • If th* communicatioQi ia only 'occaaional , the 
accuracy of perception will be inadequate. 

Second, while the gathering of Information may be informaj., 
the.manner in which it I a'ma into ined and utilized must be quite 
formal. Many of Vermont's industries are quite small. The 
likelihood of a amall company having .a training need large enough 
to support a full programmatic response is relatively small.. 
Therefore, an important role for the broker is the packaging of 
similar' training needs from a number o*f companies. In order to 
keep the brokerage from requiring considerable staff, the data 
must be kept in a manner which balances automation and individ- 
uality. 

Thirdj, both the gathering and utilization of/data must be 
done fully cognizant of its proprietary potential. In order, to 
be Successful, the broker must ensure the confidentiality of all 
company-specific information. While many of the specific training 
requirements will not ' necessitate proprietary information, if the 

^TOk^erage i s to expattd—it^t^^-l-r^le- where i t - i n f 1 ue nc es the ki nds 
of "traditional" educational programs offered, an ability to make 

' projections "isas^^^^ 

essential. 
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rin^llyi tha brokar^g^ ahauld strive for g^tharing of ne©d» 
ddtA by a ♦♦call-in** ^l^^fesonie mail sarvie^, Thia would allow 

collection and diatribution of information in a ti«ielyi 
orderlyi and confiUiintial miinn^^xl It would alao aaai«^ in 
keeping the personnel overhead af the brokerage to a minimum* 



Bgokeginq of Cuatom ' Training Services 

The project has begun pilot testing of a brokering model for 
custom training aervicea* Such ^ a«^rvice haa three primary 
functionarloa. It m^y be of value to view the brokering model 
from. the porapectivo of each of the primary par t icipanta-- the 
BROKER, the USER, and the PROVIDER, 



The BROKER 

The BROKER may be a public or private organ! zat Ion, 
government agency or consortium capable and willing to 
act as a neutral f aci K tator of training needs and their 
resolution. The BROKER may be directed by or act with 
the advice of an advisory council. The BROKER will 
utilize as many resources as possible in the process of 
assessing needs; defining education/training program 
speci f icatlona; seeking appropriate expertise, facili- 
ties, equipment, and materials for program implementa- 
tion; administering and promoting programs, and eval- 
uating program results. Such resources may include, but 
are not limited to^ Chambers of Commerce, Industrial 
Development Commissions, Economic Development Agencies, 
and other organizations active in community/bui^iness 
affairs. The BROKER will promote the broadest possible 
participation of USERS and PROVIDERS. 

The services of the BROKER will be available to the 
USER for assistance in identifying need areas; defining 
specific skill needs; writing RFP's; evaluating pro- 
posal s ; a nd a r r ang i ng f or pr^^ 

1 1 at ions , program adra inist ration, financial acJminist ra- 
tion, and program evaluation. The services of the 
BROKER will be available to the PROVIDER for assistance 
in ejralu.atina„RPPlB7_.^.i^^ expertise, facil ities, 

equipment, and materials; writing proposals; pricing 
proposals; program administration; financial administra- 
tion; and program evaluation* * Additional ly, the BROKER 
will regularly poll known potential PROVIDERS for an 



0 



Inaicatton of th« those eontini; ^r«»aa for which they 
would like to r«ceiv« RFR'ai 

Th« OROKKR will function aa monitor of th«» proe«^ai 
in a manner which teaalta in the higheit ^tfj^ee of 
sat laf action to the USKR ^nd l»«OVIOKR. It will he the 
reaponaibi I ity of the BROKER to aevelop snd mdinttin 
the contacta and eap^bUitlea to beat aetve the proeeaa. 
In the event the ttaining reaource needed e;*nnot be 
located within the State, the BROKER will endeavor to 
secure -the neceftsaey reaourceCa) olaevhere at a price 
and in a form aatiafactoty to the USER. In such cases* 
the BROKER will attempt to make the preaentation of the 
resultant program available to in-atate PROVIDERS inter**' 
eated in acquiring the expertise. 



The USER 

A USER may be a busmftaa, company, government 
agency, public or private organization, union* or a 
gro^p of individuals. In abort, a USER ia any entity in 
nead of education/training and Capable of generating an 
enrollment sufficient to make a training program econo- 
mically feasible. Under certain clecumatancea, an educa- 
tional Institution may become a USER ao, for instance, 
I'ts faculty can receive advanced training in some tech- 
Xiology. Usual ly, a person or group of peijraona repre- 
senting the interests of the USER will be empowered to 
function as the agent of the USER, and will hereinafter 
be referred to as the USER. 

It will be the responsibility of the USER to clear- 
ly define the educat Ion/ training need in specific terms. 
With the assistance of the BROKER, the USER will develop 
a Request for Proposal (REP) in an appropriate REP 
format. The USER will submit the RFP to the BROKER and 
will receive ftom the BROKER all proposals submitted in 
response tp the RFP. The USER may schedule any consul- 
tations, investigations, br evlauations it deems neces- 
sary to arrive at a decision in selecting a proposal. 
If the USER desires to implment a combination of fea- 
tures from two or more proposals, the BROKER may be 
requested to negotiate such a program. The decision 
selecting a pcoposed program for implementation lies 
solely with the USER. 

Upoh^erec ti oh of a 
tation, the USER will notify the BROKER and enter into 
contract negotiations with the BROKER and the PROVIDER. 
The USER may also .part icipate in the implementation of 
the resulting program by providing facilities, mate- 
rials, services, or expertise where appropriate. The 
USER will also monitor the progress of the program and 
evaluate the results achieved. In summary, the USER 
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wilHl function in eancavt with BKOICUR and %hm 
PROVIDER chrQiitjhQut jproatsu ta hel|) entiur«i 
lEisfiietisn ©1 ma e^uestisn/if nihiof nee4i 



• The g_ROV l pER , , > . 

A PROVIDER may h** any school, eollei^©, univdrsity, 
ijovdrnm^nt ^tj#ney, publie or prtv4t# ©cti^nig^tion, ean« 
aultan^* or eonadrtium eaipable of providing an ^tJucj*- 
jion/traininfj e§80uce«. induicry hae indiea^td #n 
interest 'in being eon#id«r«d d PROVIDER. under ehoae 
ysizc\xmat^(\e^a when the reiource'is unavailable txom the 
educationdl sector} foe initanee# the faculty of a 
college may aeek advanced technical training best pro- 
vided by industry. In the event that several PROVIDERS 
combine to present a sin(]|l« proposal « ^l^^y will uiually 
appoint a person or group of persons to act at agent folf 
the consortius} the agent will be referred to as 

PROVIDBR. 

The PROVIDER will receive all RFP'a for those con- 
tent areas for which it has indicated available resour- 
ces. The decision to respond to a specific RFP rests 
solely with the PROVIDER; Intent to respond should be 
cotttjuui^icated to the BROKER within five days of receipt 
of the RFP. The PROVIDER is free to respond creatively 
and imaginatively to moot the noeds of the desired 
. training- need, ftowevor the PROVIDER should address the 
RFP specifications aa th^y are presented but may append 
variations, improvements, or suggestions. Th« proposal 
will usually bo required within two weeks of the receipt 
of the RFP. The PROVIDER will be prepared to answer" 
\ questions, make presentations, enter into discussions, 
or in any other manner explain or descirb© its proposal 
at the request of the USER or the BROKER. 



THE brokering ' PROCESS , ^ 

Depending on the nature of the training need, the brokering 

involved may be anywhere from a relatively quick polling of 

» 

training resources to^ a full, detailed RFP process. While, there 
will be a tendency toward the former, every effort should be made 
to avoid the exclusion of any interested PROVIDER. A **slow- 
motion" look at the brokering process reveals nine steps: 

* • .65' ; 
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1. Identifying the weed 

The principal, responsibility for.identifyijjg the need is 
the U5ER. Mpst often the need first becomes apparent 
<^ithin. the. "operations of the USER. .Frequently, the 
BROKER can be helpful in reviewing .the^ probl em area and 
in pinpointing specif ip ^ training needs; ^ i^When the occa- 
sion arises, as may freguehtly be the case, that the 
USER feels the need for training , but cannot justiiii^ a 
prpgrammatic response, the^BROKER may be able to assem- 

. ble thi3 need with othe'r USERS'^ needs of a similar 
/■ . nature — creating -a need- large enough to ^warrant program- 
jnatic response. ^ From its unique position, the BROKER may 
jsense a need and generate an orchestrated response. In 
. certain instances, potential PROVIDERS may be involved 

' ' . in this and the next step. 



2. Designing , the Request for Proposal (RFP): ' r. 

Together, the USER and the BROKER generate the specif i-^ 
\ cations which Become tH>^ ;^sis. for a Request' for Propo- 
sal (RFP).; (When neces^^ can be obtained 

, ..V from one or^^more PROVlbERSk^in arriving at appropriate 

specif ications.) In its;- final form, the rfp is approved 
by the' USER. ^ ^ v , 

• ■• " ■ - .-■ •■ ' ■ ' '. ■ ' ' ' \- ^^-'^ ■ ' • 

3. ' Producing . and Distributing the. RFP 

Once approved, the RFP is produced in' quant,it'y and 
\. distributed by the BROKER to al 1; interested PROVIDERS. 
Proposals are reques tec^ wi'thi^^ a \two week 
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4. Designing the Proposal 

. • ■ ' • ■ •*■'',■ 

. "T)ie proposal is 'no bet;ter, ^tfia^^^ RFP." Howqver , 

{j/j^'h'in the parameters of *th^^ RFP, caiv 
" :^ ^design a. multitude Cft apprbach^sX Here vis v^hd^e tKe^-"^^^^^^ 
, ingenuity and exper-ti ojf^tbfe various P|lovibERS..c^^ 
■ into pla^.. For .thdse needing assi>stanc6V t^ .BROKER can : 
function as a CGBB|lta 

proposals,.- • ..v WB n ■ /^'^-^ >' v--v.: J..'- 

P r o d u c i n g r a i> d g u b m 1 1 1 X n c^- ^ a ' •Prp^osal ! - y-r!; ' -^^ 1 

Within twa^we^^s^of the^r RFP;^ the PROVIDER 

' submits --to the BROKER^^| def aH proposal for the del i-^ r 
very of the desired t^Jininlg^^ In its ^inal^form, the 
proposal is the prodi^p, arid^responsibi^l i ty of 'the 
PROVIDER. 

..." ■ ' ■ ^> i 
.Reviewing the Propb^, 



The BROKER will co 
deadline and dellv 




ict the proposals stabmitted by the 
tji the USER. At thi^ point , 
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the USER takes responsibility Of ^®vi®wing the-pro- 
posals; consulting with the BROKER; seeking advice from 
other USERS; or asking for formal presentations by one 
. ' or more of the PROVIDERS. - the BROKER will act as a 
catalyst .in this process. 

. 7. ^ fielectwti^ ^ P^coposal ^ 

After appropriate considetation,. the USER is expected- 
to select one of the proposals for iinplementation. This 
will constitute intent to -enter «4nto a contract with the 
• ^PROVIDER for the delivery ,of training. 

8, C o n t r a c t i n q £ o r T r a i n"i-n ^ • 

SinQe the proposal represents 'an offer and the selection 
'■■ * represents acceptance, negotiation of a contract should 

-generally be brief. However^, there may be those occa- 
sions when a USER desires to' put together the elements 
'•• of se'yerai proposals ^nd may wish to negotiate a new 
. package. The BROKER may be asked to function as a 

., program administrator and fiscal agent. In general, 
, contract negotiations should not be time consuming. The 
V implementation of the program will then follow in accor- 

dance with the contract. 

9. Evaluation nf Performance 

. /. It is important for the success of this process that all 

aspects be evaluated by the participants and appropriate 
'adjustments be made to make the process flow smoothly 
toward the desired outcomes. Each , par ticipant — the 
USER,'^^ROKER/ PROVIDER — will complete an evalua- 

tion, ^he BROKER will be responsiblf^°r collecting and 
processing the -evalua ti^s. Appropriate feedback will 
be sent ta eacja^ Participant. Results wiLl also be 
summe'rized for the appropriate advisory council. 

\^Among the chief strengths of such a process is the«.cus- 
tpmized nature of the resultant education/training programs. ' The 
^ste'hfeed n^^^ catalogs sefeking DUSt the. right 

'Coti^s^he'rW th^^^^ is adapted or des-ign^^l^y the PROVIDER so 

;S^t&^m^et tvhe exact r4quirements of the USER. On the. other 

/the (Opportunity i^ available ,f oF the PROVIDER to present 
alternatives, improvements, and ^i|,aginative- approaches to achieve 
cost effective training. 



In addition, the- USER need not consume a great ^deal of time , 
■and effort seeking out a resource capable of delivetying the 
program needed. The BROKER maintains continuous contact with 
many resources capable of service in a variety of content areas. 
The two week response period is both desirable and realistic. By 
'the same token, the PROVIDER need not consume time, effortj^nd 
resources in finding a USER for it^ serv ices. Such a- serv ice is. 
provided by the BROKER in, an effective, timely manner. 

One of the by-products of such a ser v ice" vg;i 1 1 be the poten- 
tial upgrading of resources available in Vermont. Occasionally, 
no acceptable proposal arrives from Vermont PROVIDERS. In this 
instance, the BROKER will rely on reciprocal agreements ^ith. 
similar services in neighboring states 'or secure the resources 
from out-of-state. Every effort will be made to provide an 
opportunity for the participation in thei^se- types of training 
activities by in-state PROVIDERS interested in developing their 

Capabilities. v»{ 

The Brokering Service can provide rapid, appropriate, res- 
ponse to training/edClcation needs in business, . industry, and 
public agencies. Concomitantly, the many valuable training and 
education resources of the State will have equal opportunity to 
be responsive. 



Brokering of Training Materials . - ' \ 

There is an abundance of vocational and technical training 
material developed and produce^ each year. For both the educa- 
tional institution trying, to keep programs current- and, the indus- 
try with a training, need, there 'is. a tendency to reinvent pro- 



grama or modules as the need arises. An important role ror the 
brokerage service would be as a clearinghouse for information on 
specific or general training materials available. 

The brokerage should make this information general ly avail- 
able by means of an electronic mail service or, at th'e very 
least, by subscribing to such^a serv ice on behalf of industrial 
and educational clients. This represents a need whifeh, , though 
frequently articulated, has not been adequately reseal:ched. 

Brokering of Placem^t- Services 

Colleges and universities frequently offer a placement ser- 
vice to their gradqates. Such services can ^ valuable, particu 
larly to the newly graduated. student.^^^-J4owev,er many of indus- 
try's needs for specialized employees require skills usually not 

. . . . ^ 

attained without several years of industrial experience.* Also, 
many small industries are not fully aware of . where to go for 
assistance in finding college graduates in particular discip- • 
lines. These represent instances when a brokerage service might 
assist both the college pi acement service and the industry by 
bringing the two together or providing a clearinghouse for infor 
matioa. • 

Again, an electronic mail service may al low placement, re- 
sources arid industrial needs .to be merged in one place at one 
time. . V , . . ^ . 

Faculty Lend-Lease 

We hear a lot these days about vocational and technical ' 
educators with no recent industrial experience. We also hear a 
lot about industry being wi 1-1 ing to lend but engineers and tech- 



nlclanfl as educational resources. Unfortunately, the sg)irit may 
be willing but there seems to be no mechani sm for getting the two 
tog e the*-*-'-—' . ^ ' 

^. AgSin, the brokering service model may be of considerable 
val^e. If the brokerage is ali^eady working closely with both 
industry and the educational institutions, much of the mechanism 
would be already in place. ' 
y , An adaptation of this service might be designed for labora- 

tory . equipment. Frequent ly, industry has equipment which has 

• [ • •. " ■ ■ . ■ ''^ 

been fully depreciated and is looking for someone to make use of 

it. J Again, nb. way for the need to meet the resQurce except by 

bl ind luck. 

■ .- ' , • • • 

ROLE OF THE TECHNIGAL ADVISORY COUNCIL 

As a brokering service model moves into- a demonstration 
mode, the Technical Advisory Council's role 'becomes increasingly 
important. The current composition of the Council is ideal to 
oversee a process which must conver se , ef,f ecti vely wi th both 
industry and education. Continual review of procedure and inyol-* 
yement in evaluating results will keep the service from straying 
too far afield from timely needs. 

However, the Techn^al Advisory Cb-uncil should not exert 
significant effort in an overseer capacity. Its greatest con- 



tinued value is the creative and resourceful generation of new 
*ideas.^ It is in this capacity the mixture of industrial, educa- 
tional, and other perspectives^jjsows the most fertile seeds. This 
mode of operation is 'to be nurtured and developed. 
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USE 01?' TECHNOLOGY 

In Vermont^ we haS/e barely scratched the surface of using 
high technology for the delivery of services, educational or 
otherwise. We tend to think of a "forced sel f-reliance" and a 
reverence for' traditional ways. Yet, the geographic and demo- 
graphic character istics of Vermont dictate against successful • 
delivery of our resident services in any traditional mode. It is 
significant that Vermont lies within a short distance of the 
technical education centers of the Northeast. Technology-based 
mediums offer a way to expand our available resources and over- 
come some of the barriers which beset us. ^ 

Yet, technology-based educational delivery systems have 

- ^ 

their own special needs and requirements. A critical mass of 
participants may be defined in much broader geographic terms, but 
it is nonetheless important to the economic viability of any 
training offering. The brokerage service provides a means to 
locate and organize participants for virtually any kind of 
training delivery. However, it particularly lends itself to 
organizing and staging technology-based events. ^ 

The delivery mediums which could. be developed and sponsored 
^by the brokerage include: ^ > ^ 

.:• . ^ ■ ■■. ■ ' 

* Sub-car r ier Rad io Transmissions 

We have begun to explore the potential for one- and, 
possibly, two-way FM transmissions utilising the sub- 
carrier waves of commercial, or 'public radio stations. 
For instance, Vermont Public Radio has two transmitters 
in Vermont by which its signal reaches nearly 90% of the 
state's population. 
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Interactive Television 



Several of Vermont medical care facilities have created 
an interacti.ve (two-way) television system. The In- 
teract Network is headquartered at Dartmouth College in 
Hanover, New Hampshire. The system allows picture and 
voice transmission from the studio(s) to remote sites 
and voice transmission backi The potential for use of 
this system for training in areas besides health care 
has not been adequately explored or exploited. 

Video Cassettes \, 

The common availability of videocassette recorders and 
players giveg ^his medium an instant acceptance* factor 
thatJnay outweigh some of its didactic shortcomings. 
The brokera^l^if could contribute in two ways: .obtaining 
tapes produced elsewhere for meeting specific needs in 
Vermont and assist in the production of taped versions 
of some of its brokered training activities. 



Micro^computer Assisted Instruction 

While this is a medium which is currently more restric- 
ted by its software than its hardware, one should not 
expect such a limitation to^ continue. As the microcom- 
puter market settles on several common operating systems 
and microcomputers become a standard classroom tool in 
this nation's research universities, the "courseware" to 
assist with instruction will be increasingly available 
and sophisticated. This raises interesting f)rospects 
for further diluting the requirement for "critical 
mass. " 



Computer-directed Laser Disk 

This medium combines the interactive virtues of com- 
puter assisted instruction with the learning intensity 
of television. Video presentations of an incredible 
number of alternatives can be instantly accessed in this 
medium. As with computer assisted instruction, the 
hardware capabilities currently exceed courseware. 



Electronic Networking 

We are seeing a revolution in the way in which informa- 
tion is transmitted. Business and industry are not only 
acquainted with the advantages of data networking; they 
demand its instant access f rom-->ot?her information sources 
as well. As the brokerage develops a base of informa-^ 
tion services, it will be necessary for that information 
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to bo available through auch aXectronic means. 
Satellite Tranamiasion 

What satellite television tranamission has done for 
conferencing^ it beckons to do for industrial training* 
It is in this medium that training of a propr l^ta^'ry 
nature can be done among broadly distributed company ■ 
locations. The medium also provi^des for the deliveiy of 
more generic training. At this time, cost is prohibi- 
tive for a small state like Vermont^ but current pro- 
jections suggest that will notycontinue' for long. 



MEETING VERMONT'S TRAINING NEEDS 

A brokerage service such as th^' one described earlier could 
have a significant impact' on Verm^ht's training, and education 
capabilities. The service could/help improve services for both, 
current and future labor forces^ 



/ 
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General Educational Preparation . 

The preparation of our <^itizenry by primary, secondary, and 

/ • 

post-secondary educational institutions^ has received a great deal 

Of attention in'recent months. While it would be pretentious to 

. ' ■■.'/. ■■ ./■ 

think a broker ing service^ could contribute the broad needs of ojdr 

educational system, we <3b believe some contributions could hi 

I . ■ ■ . 

made. / 

As our industrial'^ sector moves from a ski 1 1-based/co a 

/ ■ ' ■ ' ■ V . 

knowledge- or concept-based workforce, the conceptual abilities 

of our high school and college graduates must also move. This is 

mad^ more critical /by the hypothesis that the average American 

. ,/ ■ ■ • ■ 

worker will change jobs more than ten times in his/her life^ 

These factors wil4 require an educational system which promotes 

flexability, adaptability, creativity, and conceptual thinking^ 

,?r-- • . ■ / . , J? 76 • . 



AddUional tochnical knowledge becomea a more common thread 

in our labor fabric, rnath and science "literacy" become increas- 
ingly critical. 

By promoting a conati^ivtjand comfortable forum for diacuaslon 
and problent aolving among the industrial, buaineaa, and educa- 
tional sectora, the consortium and its brokering service can 
improve the understanding and appreciation of each sector's 
needs,, capabilities, and responsibilities. Curricular decisions 
will be made with more awareness of "real world" requirements, 
and industry may take some ownership of the education system's 

results. . 

■ This sort of impact will cross all educational levels; only 
the specificity of needs will increase with educational level. 
It is a contribution the ,consort)^um has already begun making at 
the post-secondary level. its impact could be broadened consi- 
derably. 

Uggradina the Current Workforce 

Because of the rapid increase in the technological component 
Of most ifndustrial jobs, Vermont^ and other states, is faced with 
an existing workforce which lacks much of the knowledge required 
for improved productivity, specif ica 1 ly, sign i ficant portions of 
out workforce are without adequate math, science, and computer 
knowledge and skills. The consort iurS^'has given considerable 
attention to this area. 

Specifically, the brokerage service could assist in getting 

the instructional resources together with people already em- 

*• 

ployed^ Additionally, b^^^orking with the secondary vocational 
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ayatami the higher aducation community, theyVermont Student Ai- 
siatanca Corporation, and thoaa stata aganoiea concarned with 
^killa for the unamployad} tha brokerage could help to ensure 
equjltable diatrlbution and availability of programs to provide 
theae ''new basic akillo'* to peraona diap/laced by economic condi- 
tions or technological change. 

Providing Entry-level Training 

Preparing individuals for produc/tive entry into the job 
market is an explicit charge to the /secondary vocational system 
in Vermont, The same charge, though more implicit in its state- 
ment, exists for the rest of secondary and higher education. 
However, our institutions' unde/standing of what constitutes 
"entry-level" is, in most case^s, less than adequate. Before 
curricula can be upgraded ^rid updated, it is essential that those 

making educational pol icy/at the state and local level have 

' / 

access to and an appreciiat ion for accurate and informative des- 

/ ■ ■ ■ ■ ' " ' ■ 

criptions of the current and projected skills and knowledge 

needed for entry into man^ employment areas, ^ 

Again, the brokerage could serve as a clearinghouse for • 

gathering and distributing this kind of information. It could 

assist with the continuing effort to develop a comprehensive 

approach to vocational, technical, and professional education. 

Continued Preparation of Professionals 

An educational need which is becoming more and more apparent 
in Vermont is the continuing education of our technical profes- 
sionals and the technical orientation and training of otherwise 
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non->technical proCeaaionala. Wheth<^r a geoup of phyaicidns n^ada 
training in tha uaa of microcomputers for patient research or a 
local or atate socieky of mechanical eng ineera aeeka training 
about microprocesaor controlled devices^ the full educational 
resource of the atate ia aeldom tapped. Thia repreaenta a need 
of increaaing proportion; the rate at which new knowledge muat be 
asaimilated by the professional la increaaing dramatically. It 
is another area which lends itself to the broker ing function, 

PUBLIC RELATIONS ' . 

The expertise required of a successful brokerage is cumula- 
tive in nature. That is^ the more brokering work such a service 
successfully provddes^ the more expert it becomes in how to 
provide the services^, and^ consequently^ the more brokering work 
it is asked to do, . / . . 

It would be foolhardy to rely on word-of-mouth to either 
establish such a service or increase its performance level* Even 
a st^te as small as Vermont^ where informal communication qan be 
very effective^ -would not respond to the existence of this ser- 
vice without active promotion. It will be necessary to present 
the service in a professional manner: printed brochures and fact 
books^ descriptive materials for the variety of services which 
are provided, and frequent visits with the state's industries and 
educational organizations* Both sides of the broker ing equation 
must be courted and convinced to allow someone else to^ do their 
legwork* 

This is an area for which the Technical Advisory Council can 
act as a testing ground for promotional approaches* The mix o^* 

*» 
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th«i Council approK lmat«>a the) t^yp*^^ ot conat;i^u«inci@» to which th^ 
acirvice must be sold. 

Succesaful prc^s^ntat ion of this seryica in^y h^va the jresi- 
dual Qtt0Ct of informing the aducated V^rmonter thcit tharta ac© 

^xcallent employment and training opportunities in the state, 

t 

This may help curb the export of our highly educated and trained 
youth — a problem this state has^f aced in the past. 

ECONOMIC DEVELOPMENT 

Availablity of an adequatlely trained workforce and the 
quality and availability of educational/training resources are 
important factors in la high technology^ company's decisions for 
plant location or expansion* Accordingly, a quality training 
brokerage servicfe should have a positive impact on industrial 
development efforts in Vermont. 

■» 

New Industrial Location 

When ah industry is contemplating the location of a new - 
plants one of many determinants is the a va i labl i 1 i ty of a trained 
and/or easi ly 'trainable workforce. Vermont has made significant 
gains in developing and, conducting training of potential workers 

'specific industries. Much of this work has been done by the 
state's Agency of Development and Community Affairs. The same 
sort of need has been expressed' at the local and regional level. 
In either case, ease of access' to educational and training re-- 
sources is critically important to the marketing of Vermont to 
industrialists. 
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Aa important as the development of indcjatriea new to the ^ 
state la an environment which promotes the expanaion of indus- 
tries already operating in Vermont. It is generally agreed that 
Industrial "migration" la not the prin^ary source of increased 
levels of employmentj rather, the expansion of small arnd existincj 
businesses accounts for the moat significant growth. For ex- 
ample, in Vermont in 1981, three times as many new jobs were 
generat.ed by company expansions as by companies new to the state. 

The availability of training and its effect on'worker pro- 
ductivity can bo a significant factor in the success of companies 
operating in Vermont. The success may result in empl,oymont 
increases at a rate much higher than new industrial development. 
It is to this type of "less forma 1 " econom ic development that a 
brokerage" serv ice may be of groat value* 
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PHOJKCT OUTCOMES 

Aaide from thoa« taaka and cictivities for which tHe project 
waa contractad, th«j>ro haN><^ b^t&n many impdrt^nt outcomes r^aeultlng 
from out activities. While aoroe of these tangible in . 

naturoi they probably represent the really significant impact of 
the consortium and its activities. - 

CONST RUCTIV E COMMUNICATION 

Aa we discussed in Chapter 4^ the Technical Adv isory Coucnil 
represents a f i rst-of-i ts-kind, statewide forum for the discus-- 
sion of technical training is^sues among industry^ education^ and 
government. In addition to its membership^ the forum has been 
extended to anyone wishing to par t icipate. Over the twelve 
months of the project^the "gallery" at Council meetings has . 
included representatives from local development groups, chambers 
of cOriftmerce, private training contrac^rs, educators, stat6^.agen- 
cies, the sta te>leg is la ture, , and the media. We have welcomed 
their participation beyond just passive attendence* 

The importance of this forum has beert •attested to by its - 
membership and others familiar with its Vork. It may seem overiy 
dramatic to keep' reenforcing the importance ^0$^^^^^ conver- 
sation among educators^' government of f icials, anqS^^ndustrial ^ 



'rept,esene^tivls;v, Butr^in^ we 'suspect;^,.|?5^i: sta-tes/, 

this typa%i cbnVer'satiion "has.^^ to ocQUr with e;iough fre- ■ 

^ ^guqncy.VtQ;|k)e^^ The significjnce or , 

!\'^e\^Cp.u^^^^^^ over a ;ViJe ■. jear- ^^y<3-' is ' 

the cohli^^&*i vl/Jt^^ important dis/f' 

-V ,v 'W^:w'^M^'^^^^^^^^^ ■ ■ ■ . 

cusSidns W'it'V li[''«6;hi a^?*P^% f-orW'.wj*' Hope to contmbe. 
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Thei^gl^rojeeV 1^ beyond its own bound ries. 



, 'th^smm'^^o^^^^^ of recognition of the 

ct'k*femstJnc.e.|'^''H^^ is some impact implied in 
such reco^gi^^pa!^J 'Afc^ project s: > 

' has bMff-;'S^i^^t£ st^u^^^^ related activities. 

'.. #1^ Cabinej: for EmpIoyme;tit and Training : 

' \ , '^Wt^was ,cr^t^r!£^|#^ order in 19^1.- ■ Dur ing ,the 

. ■ vvr staff has. reported to the : , ^ : 

* ■ ' <!iali^i^ meetings" and the projecib^V 

; „ \cti^^^ir^^^^^^^ two. of the CabinebSs five member . 

" \- '. ag^eies* are representerd on OUT Techriica-l Advisory : 

V' . .qouncil^^ "Recently,- the' Cabinet .published the Fmployrnen^ 
* ^and Training Five-year pykn . In the one-yearr,ope.ra- - 
' ; - tional;' section of ^ the pjen7 the Cabinet profjoses to ' . 

> • ,-0 -^vwhold^jbint meetings, viri^ other groups inyol'ved in >the 4'; 
• ''"'i. 'v^eBferal. axea ;of^^^^ ^nd traini-ng^..such^ 'groups % : 

. : V Vernifttnt 'Stafie Coltleges' High Teoh-jijjpuncil- ,; 

^ , '^ftThis activity is ir^,;response to' ah objective t^A^^i^^^P^^Ii^ '? 
• / 'the coordvLaation ambng existing Eipployment a^g Training; ; 

'■■'^■•i V" ■ '; ''prog rams. ^^cro^s;^ the s c; . vo, : .>M^J^^^ / 

* ' In*^ April /^the Education .pommissioh of * the States, V"^"*' r 
: ' versi ty of Vermont , and several pro f essional teachin.g . > , 
> association^ co-sponsbred - a confetenc^^ on ''MatHemati^^s 
and Science .EdAicatio.n in . Vermont's Pub3,j;ij, vgchools/ 
^ recommend^'tions resulted in. areas which are directly^ • 
related, to the WQ%k of the consort iure, inclu^ihg: -^^^^^^^^^^^^ 
city bui Iding/ . standards, teacher preparation,; -^ .gua- ; 
' V' . ' lity of laboratory equipment. . And under, the ivs^^Mg 
„^ "leadership^" the v conference recdmme.nded ''As;^^ o^^ 

W ' of prompting .better liaison. effpj;.ts; tiet^g^^ 



ERIC 



. edgcaition, i't is, emphaticaliy suggested that |h'e ,^^^^^ 
Technology CoiHici 1 be continued an^ that^ stat^gijj^dv^^ 
.'ment officials cont'inu$> the initial ef'florts, ti5?;,*Q;!?:«s^ , 
time and resource's pn this cri-tical arjSa of .^dUcation.",^ 

Norwich Uniy.ersity, the Central Vermont "Eilpnbmic Devel- 
oproent .Corporation,, and the Small Busi4:iei^s;>ftBrainistra- V 
tion i'nvi ted the High Technology Cortsortl,v>?5>f to co-spon- ., 
sor a High Technology Conference, whichiV^C August-. 
"11/-'1983 at the. 'campus of Norwich UniyerMty in North- V> 
• field, Vermont. Projeqt staff particip^t^^d' in the plan- 
_- niag_and_sLtaging_Jof ..... this, .f i r st anriualVlc^^^^ v.Whi.c'h 
attracted near ly 80 p^i^pticipants. N"'^a^ °^ , -p.* . ' 

Technical Advisory Cpuncil attended theiJircd'nf er-ence as . it 
'concurrently held 'i^is August meeting! , ; 5 ' 



TRAINING PROGRAMS • ' ■ f ^l-/ '. ,.:f^'^A/' 
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There-ihave bieen sever'ail" ' trainin^^ prog[ra'ms undei8t^k.en?' which , 
have j/hvolved members .of 'the Technical Advisory/Council. It 

■ ^; • , : -/.f. ' ''■^■'^'rK' "r^^.'' ' '^v. . ■ 

would be inaferop^ra^'t^^^^ dlrect:,;5,p:i,e^.4^ them, 

but frequently the for«d^^:^)^f^^ Advisory Council for 

di scuss ioTis of ' technic^a l^:;t f ainl ng= pr Ob 1 emfs^ r esvi^ ted i n r.eso6?t ce s 



; getting together wit-h- the,;.n^ed^^ in its. mos^ 

"basic- f orrti;"^- i'qKexampre, the chief executive of ficer 'o^ ^ sipaLl. 
engineer ing- sex viqe's' f i rm expressed a significant need or train- 
ing in Computer-Aided Design (CAD) . The op^n ■discussion- of .this-' 
n^ .t^chnoiogy, |6sul ted irt 

' a response^y a colle^^^lld a, state ' agencyi^ ^^^^^^ f^^^ ; " . . 

■ - In- other: -instances, the project's work has resulted^ in the 
u:^initialLd,e!iionstration- -^f -the brokering piodel. As^tbis project 
ends-, requests for'^- proposals were being prepared for two; iiidus- 
trial clients. Each understood the demonstration nature of- our 
response and .the associated constraints; however', each saw the- 
value • ojE^^^hejmo^^l terms of meeting their trailing needs and 
cPhtributing, to the outcomes of the^ project. . ' . 



' f ' • 

E?l |PTIQ^ OF THE BROKERING SERVICE MODEL 

. 4f ' ' ,■ ■ . ■., ^ 
^ V As vie . have deafcribed in ChapJ:er 6, the pro ject ^developed a 

model of a' brokering service which could<^e demonstrated and 

implemented in Vermont. There has been overwhelming support for 

this service fr'otn both the Technical Advisory Council and from 

thh educational pijov iders of the st^te. The Council's insistance 

^. •■•/•■»■. ' s . ~ ' 

a\(^continuing and working toward the goal of imp lem^^^tiljng this 
model is testimony. the importance of the project and its work. 



^ Ch''apter <^^8 



CONCLUSIONS AND RECOMMENDATIONS 



Among those people ^afnd organi nations who have come in cOn- 

■■• (' , . •. • ^ . ■ . ' • ■ « ■ . ' • 

't^ct- with this pr.oject, there seems to be neatly unanimous agree- 

•• • ' ■.-.^ . . • ' ' / ,-:,;>,. ' 

1^^^ value, its importance, . and. its^ potential. The very 

existe6Gev6:^/the Ve Council has mad^' an important 

^im^^ system in Vermont, Moreover, ii;s 

./^WOW^ associat>«d staff wbrk has felevated that impact to 

'ictti'eir^^^ of'^gnif icant contribution.. Yet we have only managec^ 

i^igtys^^ the .surf ace . in the resolution of Vermont's mghy tech-jri 

■■ ' ■ ■ . * '^J^- ' ! ' ' ^1 

'^';nic^ education and training problems. ^--^ , 

We have reaq^conclusicfhs in /;three major areas i^of this 

.project. They are discussetd in ear 1 ier chapters, but Warrant 

■ "■■ - ■■ . • 

summarizing here. Some were easily and joyfulLy ^®^ched; others 

^ - . ■ •■ " ' • • \ ■ ' 

were elusive; and others, yet, were painful. ' ^ 

Technical Advisory Council s 

ft is without hesitation that we conclude the establishment 
of the Technical Advisory^ Council must be considered the si.rtgle 



most impottant^ndertaking of this project. Near the project's 
erring date, bur proj ect of fiber s^fisited and spent several hours 
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with m«}Tlbe^^^^^^h^ Counci l. Hif' conunents were most saLcinctV 
im impresSKHl^ and perspectfi/es of the » 

members 0^^^^ Technical Advisory Gq^uncil with whom w/ met. They • 
are obvioui^y a^cJedicated and hard-working group of people."' 

The Council represents a group of 19 indi vidua-ls, most of 
Whom had never met one another. Yetf, most represent powerful 

\ -- ' " * ^ ' X ■ 

constituents who have a lot to gain or lose by their presence and 
' participation. In^ the ten month^ of their acquantaince, we ^ve 
.observed a rapid and steady movement, in the direction of leaving 
"tufcf issues" behind/ seeking new. and innovative approaches to 
t^e resolution of our technica-i^ training problems, and develop- ' 
ment of a v^ry real, sincere camaraderie. This Council repre^ 
sents a const itueVcy;, broad a'rid powerful enough to have a politi- 
' cal impaql(fsht)uld • i t -be cailed for. . ^ 

However^ aii a'civispry council ^Uch as this-can not .operate in 
Whj.l^^hey have expressed satisf act iojr^wi th "getting ; 
.together every couple of Ji|jpnthS^ t also demonstrate^ an 

iitfpatience vfith the pace process. These- a^"^ professionals 

taking valuable time'** aw from important jobs/. They are used to 
decisive kc'tion 'ip%heir workplace; they d^tplfe^^ the same from' the 
public ^3ector. TheV want to have an|impac4:^ they want ta mbve' . 
arid move quickly. Council members Jiav^ indicated tj;^^ if , there 
is . no movement toward dfemoWstration df the fruits . of -their labor 



within six months it will have been another governmetit-funded 
&yi^cise in futility., .\ ' ^ 

• One member, of the council summarized it very wel 1 :. "you've 
gotten what you've paid for; yoii've nl^t gotten what you deserve'.' 
T;he ffotenti^al for demonstration and eventual implementation is 
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maoaive. thq Council recoghji^jse's this*, acknowledges their own 
contributions and responsibility." To this end, the Technical 
Advisory Council has elected to con^nue whether demohstration 
funding caiTNbe found or not. They are dejtermined to , succeed and 
'make a diffcfrence ih this state. As a result, 'they are. scheduled 

to meet in^pctober/ 1983 to plan for* the near future. 

. ' ■ . - ' »■ ■ ' ■ ■ ' • ■ ^ 

.,■ ^ . ^ 

Assessmentfs 

The area where we have. felt the least success is in the 
Skills Needs and Traini^ig Needs- assessments. There^re a variety 



3^r 

i 



of reasons fo.i;,. this dissatisfaction with our resunST First of 

all, we conc&D'tiLated on the collection of Information ' using 

. • . ^ . ' ,'"■.* " 

written ins t r ggifen t kt^'^jjle felt the need to do thi^sj^ori^.taaVans— af- 

■ ■ ■ 



time and-in !wi4^ Qi^aect i vity. However, .iife. found we got 



our..best unf^^^^nS^xi^ needs when the. vice; president of 

b^mBjllir hlglv^^ us up and askfed if we ' 

^^?^®^jC^d^:3^ CO up 1 e hours wi^lt' him.' TH' that'j^t'i'me, he explai^ned''^ 

-/Aasr^^^^ hisineedis in wr itteii f o'rm/ general- 

ly/ and in response to our instrument/ specifically/ We then ^ 

■» , * 

spent the next two hours listening/ questioning 'and beginning to 

- ■ ■ • '■■ » ' " ■ • . ' , * ■ 

.und^>a^^^^^ the nature of thi^ co*inpany's needs. In retrospect/ • 

less^^^n^is qn objectivity/ and greater rel^£^pAe*on liste^^ning 

and subjective analysis will result in muca greater communication 

of need and a better understanding of the various perspectives. 

■ ■ ' • ^ ■ ' '" ' .'.^ 

. Bec^uj^e of the developmental orientation of this prpject/ we 



^guaranteed and observed stW^ct con'fidentiali^ty through anonyipity 
of as^e,psment response. While ^ this was not a great- liability in-: 
the pursuit of the project's objectives, it would result in .gross 



ineffectiveness if continued in the'future. Confidentiality will 
need to be guaranteed and demonstrated in a manner which, over 
^time> gOQV'irjces business and industrial clients that they can 
trust'^us with potentially proprietary information about training- 
needs. This level of trust cannot be'»*^gi ven," only earned. 

When combined with the duration of the project, the limita- 

. ,. • - ■■■■ ■ ■ ■ ' 

•tions of the contract with respect to "numbers of,, respondents" 
placed severe 1 imi tatijons' on the*ef f ecti veness of assessment. As 
a lone factor, this Limitatit^ might may ha ve caused us to seek 
subjective information on an indi'vidual basics. As itldicated 
above, that might . wel 1 have been mtfreief fecti ve.y^ with 

Ifther requirements and>constr^ints/ i^t;iJ was not pt^tichl. 

' .: ■ ■ :* ■ • .V-.. : . '^^ "^^'r:"^:,. :- - . ■ 

However, the. relative ineffectiveness of; the assesjSioeat '/j 

mechanism had some posi t i*ve - re§u 1 ts as well. ■ The 1 iitfi^ed^fc^ya lue . 

of our ^jfefissment- resiul ts led us to what we consider^ a valid - 

hypothesi%: any long term improvement in the effectiveness of 

Vermont's^^rainitig ca^abil ity wil^l result the devVlopment of 

environment which reinforces training innovation and delivery. . 

Designation jo^ pro _and del i very wjl l ^^^^ a 



short '\erm benefit, is this , perspective /that,/ * . ■ 

moti vated the Co-unci Iv^ai^d; j^'poj'ec^^^^ toideveiop tl)e brokering 

■ - V - :...-, ^ .- '. >4r -.: Vi^' " •■■- 

service model and the other "a^V?i'»^^^ 

Also, the assessment efforts did resuLt-ap i^f^J|jP|tiq 

"'adds a descriptive element which is absent from rtatfy c^f the -lal^l^SSt 

, . . . ' ^ ' . ■■' ^ ^ Vi'- ^^ . 

markl't projections done in Vermont and\ elsewhere. Tr.aditibni|.;fe3^y> '. 

these statistical studies have depended on sucH^resources the 

■ . .■ ■ ■ ■ „ . ' .■■ . ■ ■ » ■ ■ " • -- ■ - '"' f, ■ 

Dictionary, of Occupational Titles for descriptiortf;, of associated 



iskilla and educational preparation. We found that despite the 
reverence often given these resources^ their skills description 
value was aeverly limited and^ frequentlyr. obsolete. In that 
regardr we have some valuable information which^ though without 
much statistical validity or reliablity^ does provide some in- 
sight into trainfhg needs. 

The Broker ing Service Model 

We are cognizant that we have not just newly discovered^the 
concept of "brtS^r^ yet we hope we have seen its potenti'al a 

it holds for' creating and maintaining an environment which helps 
develop institutional capability while delivering training ser- 
vices at a Dew level of efficiency and effectiveness. 

We recognize the need . to lay a foundation by first brokering 
definable training-p^^^ However, we also see the potential- 

for acting 4s source of d:nforina.tian and match-making 4rv a wide 
variety of areasj,^ Some of these were discussed in Chapter 6. , 
. ' While the articulation of this model occured late in thei^ 

•■"^ - . •'. ■ ■ ■ ■ ■ ■■■ . ^- : . - ■ ■ , , \^ 

project periodr it has had a significant effect on ^potent ial W ^ 
providers of training and on potential useiiP* In^fact, one 
outgrowth may wel 1 be a. simi lar ser v ice offered on 'a local level 
by local and regional technical training consortiums. We en- 
courage this de.velopment. It not only represents cooperation' and 
coordination of training resources at a key level, it also al- / 

leviates the need for any forthcoming state-:;wide broker ing ser- 

■• ■ ■ . ■- ^ . ■ ■ ■ , - ^ ^ 

yice to meet all needs, everywhere. At the same time, there will 

'always be a certain portion of local needs which can't be satis- 
fied with local resources. . In#these cases, the local broker 



would have someone with a broadei: set: o£ resources £or which to 
provide services. We will continue to encourage and support such 
developments. 

In effect, this entire project has been a brokering activi- 
ty. A3 with any brokering function, there is an element of 
developing expertise, opening lines of communication, matching 
* needs with resources. It is from these conceptual beginnings we 
hope to develop a valuable set of tangible services. . 

The '^Intangibles'^ .^mk^ 

These are and will continue to be impd^ant aspects of this 
project. The increased levels of cominunications within, as well 
as outside, the Tec^inical Advisory Council are very gjcatifying. 
As we have noted, ours has beeq an effort to open u^ systems, 
.make them accessible to one another, and stimulate ^edftununfcat 
among them. From this, we are Reinforced ia our^^iiviction that 
improved communication never has a detrimental effect. It is 
this result of the project which we hope and plan to continue* 

We are constant ly befuddled by one observatipn. There seems 
7n-9 end to the demancj forN technical training serv ices, yet resour- 
ce! go undeveloped" ar\d^^unused. ' There is a process problem. We 
don't need more schools and col leges, but we need to* stimulate 
their responsiveness, their ingenui ty, and their uti Izat ion by 
others. It isfr'this conclusion which spurs us on. 

TOE FUTURE ■ . ' i^l^^L 

, This project v^i 1 1 corit inpe. -JM^^^^^^g^ pace, 

support, arid effectiveness will als^|^HHHBp# ' The conim'ittmen 



rapraaentad in tha activitaa dascclbad aarliar will duatain our 
aCfortfl for n »hort time. A aaed has bean plantad, nurturadi and 
now looks for protection from the elements. It is our determinei- 
tion to sea that .it growSt ^ • ^ 

It is necessary to establish the brokering service model 
through demonstration and, eventually, full implementation* The 
first stop of this in possible now and Wjill be carried out, * 
Resources will be put together with training needs. Whether this 
becomes a foundation for other actitivles or and end unto itself 
is less germanie to this report than the assurance that a 
minijipal amobnt of activity will continue. 

What can be built>on that foundation is a great and deser- 
ving challenge. As a small state, Vermont is incredibly self- \ 
reliant. And yet, ease of * acfi^s^^ltiW u1:il iza tion of our resour- 
ces is sometimes difficult. Our efforts Vill be to dpprove the ':■ 
ease with which resources are made available. The emer^ng/ 
teqhnologies which can enhance the del^iver^ of -'traitiing resource's 
presently go unexan\ined and unexploitedi * they may represent 

a major contributor to the improvement oi&:> our human r^ource 

■ - ■-■ ^ . . ' A ■;■ ■ ^ : . - 

development capabilities. Acceiss^to all o f ^^^i^jngD^^ 

as well as national afi^' international' resoutces, 'could be made 

possible through these .technologies. They deserve investigation. 



We consider this project an overwhelming success. Its po- 
tedtjal for continued contribution is apparent and stimulating. 
We are grateful, for tlie support it has been given to date. 

- ^ - — ■. - • 

•'You've gotten what you paid for ..." • . ; 
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APPENDIX I 



TKCHNICAL ADVISORY COUNCIL 



HIGH TECHNOLOGY TRAINING CONSORTIUM 



VERMONT STATE COLLEGES 
OFFICE OF EXTERNAL PROGRAMS 
. MONTPEILiER, VERMONT - 



K0n » 



fl<YM rittlMON SUKVICKS, INC, 

i>, o, mm M r 



CUA|RM^H AND CKO 




Mr. Austin ov»f a I i reapons ibi I ity for tl:ife» coflxjf>f»ny b»;^t 

Trirttl is (1 full ij«fviet? wny i ne^r i n<j document*^ t ion firm wliieh 
luia nn irtimoiHrtta cin<1 long t§rm ne^d for hi<jh technolotiy a>fillsi, 
Hdvinij tixpcir I «'nc«d ditfieulty in obtnifung tht^se sKillsrV the* 
company now provuU'S "in-houat?" traipihg,^ They souk qu<^i i ty 
a I tornat i vi?a to /'m-houa^" training. * 



M * ; ; P I K H \i i: T t f ^ K 1^ G I. U N t ) 
BOHBAIiPIFrlt COHPOHAtOIN 
MASS TRANSIT DIVISION 
P. 0. BOX 768 
DARRE, VT 0V>41 



PUBLIC AND UABOR REUATl,ONS KXFXU 




THL. 479-1021 
Ext. 102 



Ms. Bfrqlund repronont 3 the in tor eats of nomb.irdi<?r 
Corporal,), an in tinding employues wl;^o hdvo hifjher ttfchnical nkills 
prior to hiring. J^-'''' 



MR. LF.SLIE COLLINS 
SIMMONDS PRECISION 
PANTON ROAD 
VERGENNES, VT 05491. 



TEL. 877-2911 
Ext. 332 



• SENIOR MANUFACTURING ENGINEER ' 

>■ ■' Mr. Co;l l,i ns dea 1 s with the manuf «:ictur ing aspects of group 
' techno 1 ogy'"\ind the use of <;AD/CAM, f^uipment in the manufacturing 
prbco:S5. He also works with robojfe.ic applications through work 
ce 1 1 /ccn ter des i gn. His Fepons i b i 1 i t i es , i nc 1 ude shop floor 
control^ shop methodology and mac^hine shop' operations. • 

"" Mr. Col'lins is a member of the Addision CountV'Vocationa 1 
♦'eeht^er AdV isotyCouhci-l Machine Trade Branch. ' 
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HH. HICMAHD J'. CQUUUIH 
VnKMtlHT AUVlflUMY COUHpIt, rt)R 

VOCAt I UNAt.-tKCHN I CA ^ tUHIC'AT I ON 
n\ a. BOX lOBH 
HOHTPKLIBK, VT 06602 , . 

KXKCUTIVK DIRECTpH 



Mt, Col line 3«tvoa vi « tUa dijeni i'lf the Couneii ^I's iVu 5?,t*.tiivy 
y tht* K»tt,cutlVd Comitii tteet, lit* ^icta rtS the pi oroatluiiaf' 



teehu I I. consu i tciiu to the Council And gj.vea 
ijfipl emont in.j CogneU £ «Hpong i h i 1 i t i «?s of conau I t ; 
niMi »iv«i I urt^ I on, ' • 



ft. 



-T i » t?^C jl^c- i I ► h 4 $3 w o r k «j a e V fo I .i I y « »i i a to V? o c o u r a cj e ci ^,6 ^ t,^ V„ 
•idii I t/piSfi r^Bfeconddr y pr oy r c»mm irui. Cuftwntly, the Counci'l iV 
conct^rniJd with igyotiryincj th« trfluuivy needs for new an4 
emeccjinq techno i o<j les, and how that traminy can bast be Vl^o^Adtil 



MH, FfU;U h. COWSK 
IBM CORPOHATIUN 
PCRSONNKt- MAM;^GEH 



< * 



ESSEX JUNCTION, VT^' 0S452 V --r^vV.: 

PERSONHEL MANAGED FOR IBM BUHI.INGTON • • • * V ^ T;;":* 

Mr* C 0 u n u i n t v n {.^ o d ::i i b I tt \^''o t r e c i u i v\ !y 9 , • m p i trt An^t:? / 
i*d u c *^ 1 1 o n , training, m n n a 9 t;?m o n t d c v o I o pm o n t . p.tir n o r> n d 1^ ' p tog r^itt^'s 
.ind serviccsJ, omployee rel^itions/ and m^kiic*^! setviceBy: Jn paS 
d:5 3 I gnmon ts ^ he livis .bQeri. the Senior Manager if Ed.uc^j t i:ph: an 
XXj^aining at other IBM p I ant In a I I of thestr ,4^2 t.iV.i^^^ 
TOuse har> f oun5-th<i t ef feet 1 v*> cduca t i ona I iSuppor t fl^yatioms' in the 
-technoTog/ f VM<J are Iftfpottant* ' * r 

J • • • I ^ 



MR, LOUIS R.. DV/ORSHAK"» 
INTEP.MATIONAL BUSINESS AND 
~' INDUSTRIAL TRAINING • 
DEPARTMENT OF ECONOMIC DEVELOPMENT 
PAVILION OFFICE BUILDING 
MON-TPELIER, VT 05fi02 , _ 

t)I RECTOR ' ■ 



TEL.« 828-3 221 



Mr. Dwocshak directs the Vermont Ttaining Program (VTP) as 
authorized under State statute and fund^ annually by the 
legislature,. • . - . ^ / » 



VTP is the central program tor "pa'^k^ging" and coordinat'ing 
the training and education resources f or . , i ndus tr yX-e i ther 
existing or new. For the depac ttnent , the "pockag*" ;is one^ of the. 



most potent^marketing tools for atti/acting industry to Vermont.- 

Resources fqr training are drawn from vocational centers an<a 
hi.gher education while screen! n-g ^ and hiringN^s' coordinated^ 
through local Vermont Job Ser v Lbes' o f f ices (wheffe appropriate' 
CETA f unds;are obtained as- wel^j. At times, training is als& 
related to apprenticeships. / . , 

,.v • . . . " • / . - , ■ / . *. ■ ■ 

' • High technology has been /a focal point, for VTP fSp sevei;aX' 
years. The .training and educat idn package wi 1 1 be a key in 
attracting new high technology firms. ♦ 

- ■ ■ ■ ■ ^ V ! \ r . . ■ ' 



MR. RAYMOND A. DUBE / T&L. 773,-9121 



. RAYMOND A. DUB 

GENERAL ELECTRit COMPANY / •' Ext. 324 

210 COLUMBIAN AVENUE , / ' ' I ' 

RUTLAND,. VT' 05701 / ♦ " 

MANAGER - MA^^UF•AGTURING/, PLANT & TOOL ENGINEERING " ^ 



3ER • 

L ■ ■ 



Dube' is responsible /for the manufacturabi'l ity of product 
designs, and the ayV a.i 1 ab i 1 i ty o f equ ipment , processes and 
utilities txr ensure/meet ing production schedules, qua. 1 ity and^ 
costs. /He is al so responsible for the maintenance bf buildings," 
grounds, and equipment along with alj their associated safety 
programs and the Integr at ion of tool and fixture designs with 
thesfe facilities./ • ' ^ 

*Mr. Dube iU a graduate of the GE Apprentice Program and 
earned his Bacjiel or" s Degree' in Mechanica 1 Engineer ing. He has 
served: / J . ■ 

Two yea^r'^s on^, the Ad vi sory Committee for VICA Machine 
Trades^ at th^..' Rut land Vocational-Technical Center. 

■ . .; . . . ^^c- . : i • 

Two years as admini s tra tQ^r- 6f_j^he^GE^ ,Mach i n i s t/Too Imaker 
Apprentice Program. 




Fiv/e years in ^ct i v.e suppor t oT bring higher 

education to Rutland. . 



HONORABLE MILTON A. EATON*' • • 

AGENCY OF DEVELOPMENT^! eOM^^UNITY AFFAIRS 
STATE OF VERMONT . ., 
MONTPELIER, VT 05602' . ^ 

SECRETARY 



TEL. 828-3211 



Mr. Eaton ha s over-air resppn s i bi 1 ity for the operation of 
two departments: . 

EconbtniQ Development • . 

' Housing and Community Affairs * \ . ' 

atijd four divisions: 

Administration / ^ 

Historic Prese^rvat ion 
Vermont Travel Division 
Vermont Life Magazine 



Mr. Eatoh brings to the Council a wealth of ex^^erience in 
'Fbth the education and .buisineiss worlds, His interest, is in 
^making available in Vermont 'the necessary ' education and training 
' that wi 1 1 f acil i tate a healthy economic, business^ and so.cial 
climate in the: State. v . 



MR; PETER EMMONS ^ ; . . TEL, 74ff-P106 

EHV-^WEIDMANN INDUSTRIES, INC'*. . 

ST. JOHNSBURY, Vf 05819 / . ^ 

PERSONNEL MANAGER ' , * ' 

• '• . ■ ■ ■ ■. ■ •','»■. I 

-Mr. Emmons fs respbns i'lDle • f or the personne 1 ,f uncti on in a 

230 employee rfon-union manu f ac tu r i ng oper ati on. This incl udes 

the acquisition, retention and training of employees , as well as 

plant. security aad safety activities, ' 

Mr, Emmons and EHV-Weidm'ann Industries are involved/ in the 
advisory and. planning, stages of primary, secondary, . post- 
seoondajy ' and col lege*' training ^and education programs im the St. 
Johasbury area as a means ofx assur ing adequate • pducational 
opportunities for t;hei r, employees. ^ 



\ 
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MR. JEROME A. .ERICKSON ' TEL. 674-6772 

VERMQNT PUBLIC. RADIO - • ' . ^ 

P. 0* BOX, 89. 5. . I V ■ 

WINDSOR, VT • 0508 9 ^ / 

D^EGTOR OF ENGINEERING . - 

• Mi;. Er idkson i§ director cyf a 1 1 <feng i neer i ng ac t i v i t i es 
Vermont Public Radio in Windsor. This includes the training 
personnel used to "run • the broa^dc? s t 'equ i pinen t , itia i n ten.ance of 
.equiptfr^nt and planning of, new facilities. , 

He taught physics at Hartford High^choo'l and Chester High 
School and is a member of the Hartford Vocational Center Advisory 
Con\mit.tee ijn the electronics area. H.is special interest is in 
•all forms of communications. 



/t 

of 



MR. KENNETH C. FORSETH • TEL. 295-5800 

NEW ENGLAND DIGITAL'. CORPORATION 

P-.' 0..' BOX 5'46 \ ' ^ ' - . . ' 

WHITE RIVER" JUN,CT ldiJ,^T 05001 

DIRECTOR OF '^ROpUC^ION 

New England Digital i^ a sma 1 1 f i rm 'ehgaged i n the design , 
development, and-manuf acture of digital computers and digital 
sound synthesizers. Mr. Forseth is 'responsible for a group of 
assembler's and their support personnel , technicians, and test 
engineers. He-' also provides liaison wi,th the Marketing 
Department and the Research and Development oD^partment^ and' par- 
ticipates in ptoduct design and development. 

Mr. Forseth is strongly- intere'sted 'Itr the qua! i ty and 
.breadth of knowledge possessed by employment applicants, apd 
serves .^as' a member of the, Ad v i sory Committee for the Hartford 
Area Vocational-Technical School. ,- . ' 



MR., MAURICE L. FORTIER / / .TEL: 479-2326 

1-5 'gable PLACE . ,' M/y-^J^/ 

P. 0. BOX 6^2 

BARRE, VT a5641''' ' . .- , r ' .■v ' i 

\ ' , . ■ . - ^ ' . . ■ . 

VIC£ PRESIDENT, VERMONT STATE LABOR COUNCIL 
'business MANAGER/FINANCIAL. SECRETARY, LOG AL^ 2 3^26 < . 

INTE^NAfigNAL BROTHERHOOD OF ELECTRICAL WORKERS 

Mr. Fortier represents the employee's of the New England 
Telephone company, the Continental Til^phone Company of Vermont, 
Inc., and the Vermdnt ' Television Corporation. This' entails the 
negotiations of, all contracts and handling of all grievances.N He 
is the union-appointed arbitrator on a Tri-Part Board, in 



arbitration cases involving New England Telephonef 

As a representative of employees pr esent ly ih'v o 1 ved wi th 
higfh technology and an expectation of even greater rinvolvement in 
the futures, , Mr. Fortier has strong interest in .the avail abil ity 
of 'educational opportunities for employees to train, re-train, 
and ..up-grade their skills. :■ ' ; 



DR. GERALD P. FRANCIS r 'TEL. 656-3390 

DIVISION OF ENGIN^EERING, MATHEMATICS ' 

"^mD BUSINESS ADMINISTRATION 
UNIVERSr^Y OF VERMONT 0 
123 VOTEY BUILDING % 
*BURLLNGtON, VT 05405* ' • . . ' 

'{Jl ' ' ^-^ ^ • ■ ■ - • ■ ^ 

DEAN, DIVISIONOF ENG I NEER I NG , MATHEM AT I CS AND BUSINESS 
ADMINISTPATION /' > " ^ 

Dr.' Francis i s -respons i.b 1 e for all the administrative 
^c^i^vities. within the Division, as well^ as the academic - quality 
of the Divisional activities. Since this includes, 
technology in such areas a"^ Buisiness Admin istrsTt ion. Civil 
Engineering, Computer Science, Electrical Engineering^, Materials 
Science, Mathematics, Mechanical Eng i neeri'ng^, and /Statistics, 
both- Dr. Francrs and the University are interested in finding^ 
ways to better meet Vermont's high technology training needs. . 



MR. VINCENT P. GABRIELLI ^ TEL . 863-1611. 

DIGITAL EQUIPMENT CORPORATION ^ V *> ; v** ; Ext. 471 

115^ KIMBALL AVENU^ " - ■ , 

SOUTH BURLINGTON, VT 0540L / V ' . . 

PLANT OPERATIpp MANAGER ^ - f 

Mt. .Gabrielli i s/ r espons ibl e for the manufacture of mid- 
range computer systenys*and high-end power siystems. He di^r^ts 
the activities of ^production, manufacturing , engineering, p^nt. 
arid f aci 1 ities engineer ing, and manufacturing service. The high 
technblogy content of these operations leads to a deep interest' 
in using his exper ience and k-nowledge in achieving appropriate 
ed^ucational atid training exper i enc,es . to meet Vermont's high 
technol ogy ' needs. 



EKLC 
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SENATOR EDGAR HAY 
STATE H^USE ; 
MONTPELIER, VT 05602 



/! , 



SENATOR 



.Mr. ' May was a raemoer ui. tuts vd-muui- nuu wjl v 
from 1974 to 19S2 where he sponsored le,g is lat ion to ^xpa^nd the 
State's training capacity and help bring training, programs to' the 
Springfield atea. ~ ' ~ ' ' 

meeting 'Vermont's 



member of the' Vermont' House of Represents ti ves^ 



Now, 
heeds 



as 
tn 



Senator, he cont j.nues His Interest 
thev education and tra:ining/areas. 



m 



MR. GHARLPS.A. NYSTROM 
•NYSTROM 'TECHNOLOGY CORPORATION 
47 ELM STREET ^ V 
'BRATTLebORO, VT .053( 

PRESIDENT 



TEL*"254-468» 



As. o'wnei^ 
Corpor a t i on" s 




President, Mr. Ny s t r om ou 1 1 i he>s 
techno 1 o(^lca 1 ot^jectives and provided th:^ 



:ecnno logical upjt:t:uivco any, t^^^^r^^^^ ^*\r. 
o^ganization-the ways, and the means to achieve th^m profitabl/y 
^a competitive , market; * ' '/ 



m 



Mr. . Nystram is a graduate of GE's Mach i n i'S^Apfir en t;yce 
program and hoLds a Mechanical Engineering Degree from- ^.the 
■University of Bridgeport, Connecticut. Thus, he is keenly a,vJ? 



geport, L^onnecmcut. muo, nc keenly a^yy^^ 
o-f the need for skills in basic engineering concepts, 'mach^,hing 
tiffichhol ogy ,^ and mathematics up thr-ough trigonometry. -He^' haS 
wcfrked^nce 1976 with- the BrattJeboro'.Vocatiohal Depar tmen'^ and 
vlriofis^th^r departments in Vermont to promote training -j^qg rams 
/alncluding apprenticeships. 



DR. ROGER 41 /T' PERRY 
CHAMPLAIN ^LLt!GE 
P. 0. BOX pO 



BURLINGTOIJ, VT 05402 
DEAN OF ACADEMIC AFFAIRS 



f6r the>f acul ty 
,The College has 




and' la'Ci 
2'2 . d i f 



d em i c 
erent 



Dt. Perry is responsible 

programs at Champl4 in ;Co 1 lege. - — ^^w^- T" j 

.pro'grams including 'data process in^, • word processing/iriformation, 
processing, accounting/data processing, pus iness" managements 
marketing management and office ma.nagement.,. , Currently, Dr. Pe?ry 
is revifewirfg, each -program's curriculum in' light- of the developing 
task ^demands of related jobs. He is al so' rev-i*ewing faculty 
evaluation and promotion criteria, Tand is involved in /j^evelopirtg 
a long range plan including addi tional program^. " / 

* . . . , ■ ^ ' * ' . / ■ ' i ' 

Dr>. Perry has r ecen 1 1 y - rao y ed to Vermont-^. f 50m' &t*^^ Louis, 



Mi'ssQur i , Hbere, as Associate Super intendent , 'he initiated 320 
joi'nt irt^us'try-educafion progr-ams. These initiatives included 
-such programs, as cAemistry, computer prograinm.lng,- architectural 
drawing,/ ae.tuarial science, and wotd processing. He is presently 
interesUejd in ' insur ing that Vermont's insti tutions ,of higher 
education, '^re providing technical tra in i ng. programs consistent 
with tKe needs of the State's high technology Employers. 



DR. GEOfiGE M. STROUT ^ ' . . ' - TEL. 728-3.391 

VERMONT Technical college . " - " Ext. 85 

RANDOLPH- CENTEP,;.VT 050*61. . \ 

..ACADEMIC DEAN v/. . ," ' i • ' > 

Dr. Strout is responsible fpr the. qua 1 i ty ,and structure of 
the academic program. This includes the selection and evaluation- 
of facultyr the continual review of academic -courses and the 
acaclemic accreditation of^ %the school. 

Th:e literature today 'in educatioDr economics, and industry. 
all> forsee -high technology' as of pr ime importance ^ i n our. future^ 
society. VTC intends to stay abreast pf these developments. 

- ^' ^ . u : ■ 0 ; • ' ' ■'• . \ , . 

^ • : • ■ • ■■ - •■ r^. 

WALTER L.t WIMMER « • J • . TEL . 8 2 ^- 3 101 . 

DIVISION OF ADULTL^^ VO'CATIOflAL- •* * jTv , \ 

TECHNICAL EDUCAT-FON " . * ; ' ,-. , \ 

DEPARTMEHT . OF EDUCATION • C^^ ' ■ ' 

120 STATE"STREET • ; ' ' . 

MONT?ELIER,.VT 05602' • ,\ ; , ^ ' 

■ CHIEF," PROGRAM DEVELOPMENT AND ''sTAND^^RDS V' 

'Mr. Wimmer is responsible for provid'ing liaison with't^he 
private set tor • so- that secondary and adult , vocational-t^echnical 
-programs are responsive, id'ur r i cb 1 um improvement is a pnimary 
function o f h i s. j 6^, a' 1 ori4; wi th articulation with th^ Economic 
Development ,DepartmeAt and the .Vermont State .Col leges' System. 

Mr. Wimmer feels .a per^oh|il and professional commi tment . to 
^make vocaticjal-technical edu,cation more relevant and responsive 
tov private aecbdr iiveeds, as well as student needs." He believes 
programs in ar e/ii v oca't i^o na 1- centers meed to become more 
'technically orienMd for; ad.vllts apd secondary students. 



■/ 



■ His^ bSckgrdjj'nd i Includes ten years of , manuf actur i ng and 
quality,, control/in tl^fe/ ;aeik6-space industry, .primarily wfth Pratt 
and -Whi'tney A'ir^:raf t., /- N^^/' 
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MR:: DAVID H.- y6l?DEN ' - . TEL. 674-2161 

CONE-BLANCHARD MACHINE COMPANY ^ ' 
P. 6. BOX- 27 f 
XNDSOR, VT 05089 




DIRECTOR OF ENGINEERING 

Mr. Vouden 'is responsible for all product engli.neer ing , all 
rasearch^ and deve lopment / arid for quality^ assurance at Cone- 
Bl'anchard,. manufacturers of machine tool s 'for the automotive, 
aircraft and energy industries, as well as for general metal 
working • - . . / a 

'as director of a highly t^chfti cal operation,. Mr . Youden is 
particular ly interested in obtal^wig t r a i ned t echn i ca 1 people. 
He has served on the VTC Mechatfical Engineering Curriculum 
Advispry Committee and' has actively promoted ih-house technical 
training forV employees* 



The Technical Advisory Council was chaired by: 

MR, TIMOTHY /U DONOyAN * * ' V TEL, 828-2401 

VERMONT* STATE COLLEGES 
OFFICE OF EXTERNAL PROGRAMS 
P, G. BOX 292 

MONTPELIER, VT "05602 . , 



DIRECTOR 



■v 



Th,e Office of External Programs is charged with coordinating 
off-campus and. adu 1 t-or ient^ed programs, for the five Vermont 
State Colleges. As Diretior.. of the 'Of f ice of External Programs, 
Mr, Donovan is primarily involved in matching busi ness , irtdu^try , 
and adult lear nerlU'needs with the resources of the public higher 
education system. 

Over the, past six^ years, Mt.. Donovan has worked closely with 
Vermont's hig'he.r education resources, state agencies and busi- 
ness/industrial groups. His irtterefet is in creating an educa- 
tibhal and training environment which will promote the growth of 
the types of industry which preserve Vermont's natui>al resoyrces. 

.c ■ ■ ■ ■ . 

Staff assistance was provided by: ' ' / 

^W. NORMAN VERgOE . ^ TEL, 828-2401 

VERMONT STATE COLLEGES * ' * ' 

OFFICE OF EXTERNAL PROGRAMS 
P. 0. BOX 292 
MONTPELIER, VT 05602 

♦ -. • ■ 

COORDINATOR <0F TRAINING SERVICES 

■ ' ' ' ' 

Norm is responsible for jixecu ting the terms of the High 
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Technt) 1 ogy Consor t i um contract held by the Vernvont State • 
Colleges. He functions under the direction of the Office pf 

. External Programs and with the guidance of the Technical Advisory 

. Council • ^ , • 

'•' ■ •* * 
A native of Vermont, Norm cojnblnes the viewpoints of 
industry and education through twenty , years of exper ience wi th ^ 
General Electric 'and ten /years w i tNh t Ive ;U n i v e r.s i ty of 
.Massachusetts. His /wor^ at the Un i ver s i ty\of Masfeachuset t? was 
- largely bui Iding prpgrams f-or business and industi!ry including the 
transfer of high technology.. He sees* the ecpnomic^/success of 
Vermont tied to its ability -to implement education ^and training 
for the emerging . technol og ies o'f our time. \ 




*Note:'^ .The shared appointments of Mr. Dworshak -and Ml:. uBaton 
resulted from Mr. Eaton' s appointment as Secretai^y of 
the Agency of Development and Comniunity Affairs v 
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APPENDIX II 

HIGH TECHNOLOCTi" CONSORT I li^l 
VERNDNT STATE COLLEGES 

^ SKILLS LIST BY JOB TITLE 
Electronic Engineer 

Can design and develop test programs and procedures » 
Can resolve technical problems related to designing, manufacturing and* 
\ testing semiconductor and hybrid circuits 
Knowledge of digital and analog circuit design (5) 
Drafting skills^ ^ 
Design of interfaces between computers and peripheral equipment (2) 
Des^j.gn high speed dilsk controllers (2) 
Desii^i computer mempr>' subsystem 

Qin C'ngineer electrical controls and equipiSicnt for complete machines 
Can wdrk or^ servos * ' . ■ 

Can understand lo'gic H/etwork • 
Knowledge ^of failure analysis , 
Knowledge of magnetics , 
\ ' ' 

^ Mechanical\ Engineer 

Optical ^xpWtise 
Fluid mechah^cs,*c\pertise 
Indcpth knowledge of robotics 
"Conversant with the metric s>*stem 
Drafting skillk , . " 

Can design wirlc^us component and subassembh* units on m;ichines 
K(?eps records re^^ati\*c to the most cost effective method<^ of manufacturing 
Can design high s'poed serx'os 
Can do stress and Vibration analysis 
Knowledge of magnetics 
Supervisory skills \ 

Industrial Enginee r \ 

'Set up elect loni? test devices for manufactured component 
Can design tost circuitn'/for m^mufacturcd conponents 
Lviiosure^ to computers and data processing 
Familiar with the metric system 

Familiar with C\l^^ and computei* reporting tecluii^ues ^ 
Responsible for the direction of N.C. progroimners (2) 
Knowledge of value\analysis cost reduction (2) 

Knowledge of mnufaCvturing teclmiques of small precision assemblies (2) 
Personnel m:inagomcnt\skilis (2) 

S ystems Enginely r - \ ' ^ 

Can design operating s)-stcms 
lias, expertise in i:raphics \ ' 
Has expertise in signal proo^jssing 
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5;' Cornpiitcr Applicat ions Env:inccr . 

Has expertise in graphics, signal processing, and musical compositional 
aids software " ' * . • 

. Has kiicwledco of opcratinQ' svstem desipi 

Can formulate and solve ccr^^lox rath Problems in conjunction with the 

development ot machine control systems . ^ 

Has a thorough knowledge of analogs and digital circuitry' 

Caji coordinate the overall cof^uter controlled system on machine with rest 
of madune 

Can use a'variety of equipment including platters, voltnwters, oscilloscopes, etc, 

6. Customer Engineer 

Strong teclinical background 

Some familiaritv witli data processing equipment (1) 
Strong background in m.inufacturing processes 
Foreign languaj^e <kill< 

Can convey complete product info, including cost, machinc^^ capabilities 

and deliver)' tir!vp<, to customers 
Works closely with Electrical and Mechanical Engineers 
•Can get «>long^ with people 
Willing to travel 60' of the time 

Can troubleshoot both analog ahd digital electronic equipment 
?• Environmental E ^ ^gri\eer . * 

8, Chemical E n gineer 

9, ^Mathematician 
^ ^ ^ 

10* Computer Syste ms ,-\jKil> 'st 

Ability to relate to user need? 

Ilvpcricnce in aft areas of iiiuuifacturing, accovuiting, and sales 
Managerial ax\d supon-isoi-) skills (2) 
■ Assures sound planning-, dc\elcpment, and promotion of, an integrated- 
management operat\i\g s\'stcm 
Can effectivel}' :ind economic.ill) utili:e data processing equipment and 
assure accurate collection ;uul processini: of data 
/ 

11- Eylactrotiic Teclmicians 
lybug circuits 

Knowledge of automated testers (S) 
Read and underst.UKl schc:;vitics 

Updated knowledge of ncchanical/elcct ric.il interfaces 
Capable of minor design of^test equipment 

' . 1 

r^^^^^'V^^ 

Able to work with handtools 
Under<tantb r^oldering 

Kepctiti\e work ) ■ . 

Can follow instruction:^ / * 
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15, Engineering; Toctuucicm 

/\ble to read and build from schenatics . 
Understanding of electronic theon* 
Operate a vanctv of ^st cquiprx\nt 
* Maintain aju! caiibrat<** test equipment 
Promotes customer relation's 

14 . Office Technician 

15. Drafter 

True position tolerajicin.; ' ' . 

Can detail drawi,nj;;s f rom ro^i^^h sketclu\^ * 
CoJi imT)lcment'* irrrirover^onts to existinf; vfesiqn 
, Has a^vjood underst;vndinj; of various rPk^ichines ajid their structure 

16. Nume r ical Control PrvOgr;un?ner 

Strong backr^roiind in iDotal cutting, tool appl xcations » and calibrations of 

machine feeds and speed5 (2) 
Able to analy:e blue prints 

17 • Comnuter Prov:ramiTx?r , Business 

18. Computer PrograrrLncy , Scientific and Icctmical 

Can dia.cnose routines for different comi)uter systems 
Knowledge of several lajivjuaiH^s 
Understands computer arcfdtccture 
CvUi relate to user needs 
Supervison' skill-^> 

Working* knowle4.1ye of isometric, dimctric and perspective 

20, lool and Pie Make r 

^lust be conversant with metric and Hurope/m drawinv; st;u\dards 

skills for assembly, soUlei'Uv:, test im» and qualitv in:'pect iou 

Use of comput**r to prov;ram nyichine to^tssenil)lo pripted circuit board 

fjnphasis on nvichine Vcbuil.ditu: ajid edification 
Ability to read assembly blue prints, 
Capable of windinv: tivichine set up 

Ability to wind, assemble, ^ujlder, test and ins|'cct final product 
Conversant with the im-tric svuem 
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L^^^ch ine Tcy I Q][y rator ^ j 

Mmiifactiinns: e\-|H:rirncc . 

^ Nuwrical control skills ^ 

24 Tclephunc Operator ' ' 

CU^Tical Occupations 

Cm t\T<' an J tilc 
KnowlcJ^c of sf-.orthand 

KnowlcJi:c of /KcointH receivable, invcnior>\ iixeU as5^ti> ajvJ ^^cncral Ic 

Miowicd-e of ccqnitor procerus mtj t4) ' 

Kjiculedi^o of shipnns: dovu-cnts 

Mliu cor:iv.jter cpc;aticn aivvi clita entrv lan^:ua^;e> 

SupervisorN' skills * 



I 
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... ' / • ^ - APPENDIX <"-,''. \ ■' . / 

. . " OCCUPATIONS IMPORTAKT TO HIGH TECHNOLOGY INDUSTRIES. 

- .. •■■ . .- ■ . '■■ • . ■■, '-: ' . ' ' 'A ■ '.. 

Electrical /Electronic EoRiheer . < ' ;, . ' 

ElectrlGal Engineer ; . Performs a variety df engineering work in designing, 
planning, ^nd overseeing 'inan)jf^cture, .construction, installation, operation, 
.and maintenance ^^f electric or electroaic tomponetits, equipment,^ syistems 
facilities, and machinery vised in generation, transmission , distribution, • 
and utilization of electrical ^energy for domestic, commercial ,* or industrial 
consumption, ' * " . ' • , ' 



Electronic Ens;incer ; Conducts- research/and development concerned with de-. 
sign and manuf-acture of wu-uuin' and gasepvts tvib(S^V scmicondvictor and other 
solid-state dejlicd^s, and electronic equiprnjEnt and tiVeir application to - . ' 
commercial, iflT^ military,^ scientitic-k and medical e^quipment, pro- 

cesses, anav^problems. * 

^Skills C> " ' / • .• > ■ 

Can design and develop test prpgrans and prbciecfures '.>''■'■ 
Can resolve technical problems related to designing, manufacturing and^ testing 

semiconductor and hybrid circuits 
Knowledge of digital and analog circuit design (5) v ' 

Drafting skills ^ . 

Design of interfaces between computers and periperal /equipment (3) 
Design high speed disk controllers (2) 

Design computer memory subsystem ^ ' / 

Can engineer electricsl controls and equipment for Ittomplete machines 
Can wdrk :on servos (2) ; 
Can understand logic network ' 
Knowledge .of failure analysis " . 

Knowledge p^tnagrietics * . ^ ^ 

CanT utiliz^ computers for modeling arid simulation of electronic circuits 

Working knowledge of TTL logic and microcomputer circuitry 

AblHB to make up prototypes from circuit schematic diagrams 
• Mechanical aMlity to make up protot^-pe models , 

Able to^ understand and work with electronic test equipment, oscilloscopes, 
-.' " meters /• ' . A 

Can pj;ogram^mi<^roprocessors o^^ microcomputers using assembly language 
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2. ^lechanlcal EnRlneer " ^ " 

Perfdrm^': a -Variety of ^engineering work^n planning and design of tools, 
/ engines, machines, and, other mechanically Tunctioning equipmont; and 

oversees installation, operation, maintenance, and repair of such -equip- 
ment, inpauding-cTentralized hjeal, gas, water, /and steam systems. . V , ' 
SklMs . "'.^ * • J'* 

Optical expertise- , 

Fluid mechanics expertise , . . - 

• Indepth knowledge of robotics * 
Conversant with the metric system 

Drafting skills * * \ * , 

Can design various component and subassembly units on machines (2) * 
^^.-^eeps records relative to the most cost effective methods of manufacturing 
Can design high speed servos 
Can do stress and vibration analysis 
. Knowledge of magnetics 
Supervisory skills 

, Can .perform professional engineering analysis, create advanced conceptua 
design^, and direct the development^ fabrication and test of new or i 
proved high-speed electro-mechanical systems V > 

FamiUarity with military specifications for hardware. design, experience 

with armament systems ' . » 

"Ability to use state-of-the-art computer-aided engineering design 

anflpfysis tools— * \* 
Can d^^ign tools to machine parts per customer print . / 
Knowledge of QAD-C AM systems • / 
Knowledge of metallurgy and space ag^ materials / 
•knowledge of casting^^ forming, injection molding and machining^ 
« ■ ■ ■» ■ ■ ^- 

- ' - ■ - • . ■ ■ ■ ■ / 
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3. Industrial EnRlneer 

•Performs a yarie,ty of engineering work in planning and overseeinfj utili- 
zation of production facilitiffS rfnd personneljin department or other sub- 
division of iud.ustrial establishment.. Plans equipment layout, workflow,, 
aud;acqident prevention measures to maintain off itient and safe" ikili- ^ 
2?ation of plant facilities. Plans and 'oversees work ptudy and trainihg ' 
programs to^ promote efficient manpower utilization. Develops and over-* 
sees^quality control, inventory cbntrol, and production record systems. 

^ Skills . / ■ . ^ ' ' 

Set up electronic test devices, for manufactured component 
.... Can design test circuitry for manufactured components • . 

Exposure to computers and data processing . 
Familiar with the metric system * 
Familiar with CAD and computer reporting techniques 
.Responsible for the direction. of N .C. programmers (2) 
.Knowledge of value analysis cost ''reduction (2) 

Knowledge of manufacturing techniques of small precision assemblies (2) 
Personnel management skills (2) ' , 




Systems Eusineor ^ 

. . ' ■ • . ■ 

Analyzes (lata-proi:cssing requirements to determine electronic, (fata pro- 
cessinp Hystcm, that will proyidd systeii/ca[)abi?Iities required for projects 
or workLoads and 'plans ' layout of new system instal-lation or modification 
of existing system, utilizing knowledge of electronics and daCa-processing 

.principles find equipment. Confers^with data-processing and project 
managerial personnel to obtain data on ^imitations and capabilities of 
existing system and capabiliti'es required for da|a-procesBing projects"\ 
and wefrkload proposed. Analyzes data to determine, recommend, and plan 
layout for type of computer, and peripheral equipment, or modifications 

pto existing equipment and system, that will provide capability for pro- . 
f)ostrtr project or workload, efficient operation, and effective use of 
Piloted space. - 

Skills ' • 

Can design operating systems - ; » • 

Jig9 expertise in graphics \ • ' 

Has expertise in signal processing - - / 
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^ ^mputjar Appllcatldn^ EnRipccr , ' 

^Formulntes niatjiematlcal models o^ji^ystems , and seta up and controls analog 
^or hybrid computer system to solve scientific and. engineerinR problems. 
Consults with orl^Unator of V^pblcm to detbrmine sources and methods of 
data collection arid methods of determining , values of^vnriablcs, or examines 
and studios physical models, graphic representations, and verbal descriptions 
of problem to'app^ly j^nowledge of scientific discifiline and define problem. 
Prepares mathematical' model ojf problemi and draws data-flow chart to in- 
dicate mathematical steps required to solving problem. Computes voltage 
and time scales to convert mathematical equation into computer equation 
to obtain potentiometer settings. Draws computer-«circuit diagrams to 
indicate connections between cor;ponents and their values, and wires patch- 
board onto computer. Observes behavior of variables on output devices 
such as plotters^ recorders, digital voltmeters, oscilloscopes, digital 
"displays and or iginator , describing step-by-step solution of prv^hlom. Do-* 
*velops new techniques for solving problems, and prepares artiqles for pub- 
lication in scientific journals. 

Skills 



Has expertise in graj^hics, signal processing, and musical compositional 

aids software 
Has knowledge of operating system design*^ 
Can formulate and solve complex math problems in conjunction with the 

development of jnachine control systems 
Has a thorough knowledge of analogs and digital circuitry (2) . 
Can coordinate the overall computer controlled system on machine with 

rest of machine j . ' 

Can use a variety of equipment including plotters^ vol tmeters, oscilloscopes, 

etc. ' ' ^ 

Can develop product software including assembly level programming 
Experience or formal training in modern or classical control ^theory 
Hardware or systems design experience with digital computet" systems 
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— ^ , . . I . ■ _ , , ^ 

EnKafi<Stl in oollinR and/of BervlclnR cuHtomer equipmoiU. RequiroH knowledKe 

equlvnlent to at least tl\flt of a four-year coUeye course with a major 

in one of the Engineering discipUnes appropriate to' the equipment involved. 

Skilla ' 1 

Strong^ technical background ' * ^ ♦ 

Some familiarity with data proccssinR equipment (2) 

Strong background in manufacturing proceeses \ 

Foreign language skills . - . . 

Can convey complete product information, including cost , .machine: capabilities 

and delivery timcs» to customers 
Works closely with Electrical and Mechanical Engineers 
Can get along with people 

Willing to travel 60;; of the time • ' ^ ' ^ 

Can troubleshoot both analog and digital electronic equipment 
Can concepttial ize tools needed to produce customers parts * 
Knowledge of marketing skills to aid the sales agents 
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7. Environmental EtiiRlneor ^ ^ * ^ 

Engineering pcrsonnol who utilize enRlnper UiR .knowl'udwe and teclinoldjjy 
to identifyi boIvc, or nllevinte eiwironmoiitnl problemr>.t Apply knowlodBe 
,of chelnical, civil, mechanical, or "other efifjineOrinR Uft^cipUne to 
preserve the quality of life by correctlnji jand imfirovinp vnriouH areas , 
of envlrpnmental conco.ms, siich as alV^.a^ili lon;^ water ppUutlgn. ' 

Skills , ' . ' '5 ' ■•' ^ • 
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^^I^PBlRn^it^^^^^^^ nnU devises pr0ce8Be8''rryr nuimiracttfrlnB 

/ pxemitvi^'^nli products suci) na pasoUno, fiytulietic rubbot, plaHtlca, / 
/deterr^iJ^'C.fl, cement, nnd pnper nnd pulp, apply^^ng principles and techno- 
logy _0f/c^ phyeicB, and engineorinR^ 

■ w ■ ^ ■ ■ ■ ■■■ •■ ."■ 
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MathematlclAn' 



CanJuctfl ri^«e<irch in funUom^?ntal mntlipm^tiea im\ tin** fippU*^ aUon of ^ 
mathematli'al techni(|U0t» science» nmnaRiimpnt and ot\x^v fleldi^,' nnU ^oIvps 
pr^dlrects solutions to probUma in various fi^jlds by matbamatical methoda, 



\ 
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Analyiri^ti IniHlnetiM, Bcitiiu i f It: , iuul, teehnic*il prohl^m^ for cippUcatlon 
tu eUuaionlc (Uita pruttisslng Hyatema., Exc l mi e persona working 
EngineerSi fJachematleiansi or Scl»iiuiats/ " ^ ^ > 

. SkiUtt 

" — '---T— ^ ^ 

Ability to relate to usor neej^ 

^ t>xperlanre in all ar^^s of manuf <ietur InRt account inR, ^nU aal^^B 

McinnRur lal *^niJ nupurv laory fikdln (2) • 

'A«Burfii vSDinul phinntn^u iU^h^I oph^nt , probation of int*ip.r<UtiU 

manai^.iMtu?nt op^r»Hitt|', synti^m 
'Can ef f i'c t lyely and t>CQnomlcaUy utilise data proct^aeing t?quipmeut ant| 
aseurci ^iccvirrtte collection amJ proct^aelng of data 



/ 
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CiHHU In thiti group HuwlMaci^r^s vith 4 h.irk^roMUil iti, eU^ct rii^^U ai idl^c^ 
trpiU'c theory, phytiiCiil science » ^lu) mathem^ticii wlutVU enables them iv) ^ 
• perform jobs above t)»e roiitii^e op^rai ing c^r RuUiuenauVe UveU, NoimuUy,#» 
fiueh tfftplayeeti ,ire fc*fcif»,4^iiij in const ruct infi i ri^p«iirtnfi\ test ing, intetfilUuE, 
minJlfytng, opi^rfit in^s or *iven ijesigning a variety of prmbietion or e^peri* 
mental typ^e of cuqipien electrical or electronii; equipmWt, 

. HebuH i ircuite Xv) * 
KnowU'ilec* ut auinmati-M ti^sirrb (5) 

UpdaituJ knovUnlpe of mech*inii ,d /i^ Iim t r ical iiuf^rr^cen {2) 
C^^^abl^P q( minor design of \^it. t?qui|>nc!ut (') 

Two y^taffi Technical Sehi>oJ gradtu^t^ or Technical Mfg. Apprentice graduate 
^ or equivalent military bclipoUng \ 

TwQ years of work experience in the contttruction% f abr icat ion Vml trouble- 

shootitt^ of electronic eqvjipnqiU 
Completion of ap[/roved ^uhlering course 

Experienet of 4 wiUe v.iriety for construction. mUnt^n4nce and t\iUbra- 
tlon of electronic In&trumencs, f^imlHar with digital logic circuits 
and microcomputer uiic or application \ 
Demonstrated loadj?rship and self starting cap^bilitie* 
/-'Able to develop m'icrocomputer programs 

Can analyze problems with high power R,F. tcaosml t terti \ 
Can analyze propa^.atlon and path losses in R*F» trant.mi^alon \ 
Can *'henr*^audio dlritortion and extraneous audio products* \ 
Knowledge of music performance helpful \ 
(^n take a customer's requirement f or^ran?iml?;r,ion and dinsominat ion W 
digital and/o.r analog information and convert it into a form utjcablt? 
over- subcarri.ers of WPR and WVPS. fit it into a master schedule of 
- transmission lines If 

Supervisory capability ^ ' ' ^ji 

Can repair electl^^nic pulse motors and relays 
Knowledge of computer numerical controlled machines 
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j lAill^J' Mf ^^^^^^^^^ *^ ^ ^ ^1^ ^ 

Pdffo^msi 4ay iUHitan4i|on of ihf fMU^wiMg ilMl ttJcj to jMi^^tibb iHuttt taib 

mU^ii ip#i:itUd ajHoutUil of tH^Uri?il» u;sin|.: spiituUs* mining marhmas, 
ijialies, rtn4 gra4uaie6, ttM4a f^aiiirial onto tioldxJig 4tiwfice u» VsiiitoiEi I 
4tui places in jit.Hcbt»ing matUine or d^niiHHeni. Mi^^it^^ btaitmi^ 
clianibm an4 mufUtOfs tonifoltii of ma^^hina ur ctiuipmiint which |»ruvcbbcis 
matt^rial bv baktni^; ta=^Uag, fuaiin^» iltffusini*, iu^Us^liin^, iOaUHf^* 
lUatiH|i, grauulctt in^ , blen4Mi^, ^fMulMH!, ur ii&inji bimiiar |it lU i^4n.i i^q 
to chatifcte m4{^rial foim, ^turctufci, ai dlc^iliital {»| i^idf | it*& , i l**dn& 
maitirial (u jor to in4ivi4ua} prutcdtoinK [ifiK Jurt^ti iifeUi^? twdtj^fers or 
ttjicclaUy 4cviht;4 Sujl4jiii; iftstf M'*^c^nt& .uui vari*Hi:i i liMnuu* ,»ft-;iUi3, 
Hai«uains> pr.>4iii:tton r^'wi?r4?. M.iv |,'&iciun \ iti^^ f ui^ri.iltr ru.u 
ab crystal bolder, f^^^al difeVa and had wireh j^riur to fining. 

Hay tend related t-quipnent whiLh petiint^^ t^p^rations huch a& vi^ldiiij** 
crlmpin^*, and corprc^asion bonding tu t*ncU*bc |n>m[usnttnt :> in hotisin^^ti. 
May examine crystal titructMre or locate a>iis. using N*ray eqiainieni, 
Hay stamj* or t^tch Identifying information nr ocb^jr iimiA on finUhed 
compon«?nt, using press, stamping machine* or etching ^cjuipm^at/' May 
u^i or make adju^tmrott to machini^ tontroje. than^,a ^Miides or tef^platr«, 
and perform minor maintenance? and vleaiUnii to waintain efficient oper- 
ation and .production standards. Hay test component^ u«ln>?. electronic 
ttJiJt equipment t^^ insure specifications are h^^lnii met. Hay exa?nin*? com- 
ponent, M,(i^. microscope or nagntfying device to detect manufacturing 
defects atnl blemibhes. May ntMSure cor^poi^ent » utiinj.^. fi>,cd an4 ru^vUH; 
measurini^ instruments and elccunnic j^.tKeti to ii\iiutc dlment»ional s^pcci- 
ficationn are bi^in^? mi-t. M.r. Jiort cotrponent^ arcording iri eh-,Miial 
charac ter in t i c ?i , u;*in^: speclaUv ne,ua»rin>; and %orrttH; inst rnmtMit . 
May coutu processed itemn or determine count, u&ii\H H<^le wei^'ht 
count chart for specific item. 

Skills 

Able to vork vitti handtools - 

Understands soldering 

Repetitive work 

Can follow instructions 



A 



i 
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rr*'«i^»tC2i 4.U:sCU^.c;r ^fc»at4uii5j 

r i ^.ji hife^^li ttifou^H wriu«=<^ tlutu^%ciit4Ut^H {r«ijjurtfe, tcitet f Uit^. 
i»«=t forn 4t ^ai:h sLtn Icrvcl iirt uhc or r^af e of lol lowing: ilrdUiOi^. 
C4ti jjrujincf |nototy|*d ei4thint*ry tx'^m ruugh tiKetchca» engineering cotw 

be f4rniHcif villi tcf^putct ionirt>U«?4 Pi4nu(4i'curing |tro(^c»iit»c& 

Can perform tin^ ati<v!l«*6 
C4ni uei«; V4lue andlytit^ 
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15. Drafter 



r 



Prepares clear, complete , and accurate working^plans and detail 
drawings from rough or detailed sketclies or notqs for engineering * 
or manufacturing purposes, according to specified dimensions. 
Utilizes knowledge of various machines, engineering practices, 
mathematics, building materials, and other, pliysical* sciences to 
complete drawings* May use computer-aided design equipment. ^ 

/ Skill s • , ^ - . ^ 

True position tolerancing / ; 

Can detail drawings, from'rough sketiclies ' . / 
•Can implement improvements to existing designs 

. Has a good understanding of various tnachincs and their structure 
Two years Technical School graduate Apprentice Graduate or equivalent 

experience r"^^ i» 

Experience in drafting or related areas/ 



/ 



A. 
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Numerl*dai Control ProRrammer . 

Plans and prepares prograrpij to control machining of metal parte 'by 
automatic machintr tools, utilizing magnetic tape, punched tape, and 
punched cards. Work involves most of the following: Analyzing ^ 
blueprints afid engineering drawings to determine 'dimension of . 
parts and configuration of cuts; drawing sketches -of part, of plan 
number, location, and direction of cutter paths; determining type 
and size of cutting tools, according to hardness of metal stock 
and shape of cut; determining position of metal stoc,k on machine 
fixture and point on stock at which machining should start, sequencing 
all necessary steps (such^as cutter change points, cutter speeds, etc.) 
and preparing program to produce the desired part or product; ;obse,rvirtg 
machining of first part produced by aig^ntically controlled machine to 
verify accuracy of progranuning. ^May (f^ermine suitability, of part for 
machining by automatic machines. , 



Skills 



Strong background in metal cutting, tool applications, and calibrations 

of machine' feeds and speeds (2) ' ^ 

Able to analyze blue prints ' - 

.Machine shop apprenticeship program or equivalent breadth of machrining' 
' knowledge , ^ , : 

Experience as a ^tool and die maker 
Conventional machining planning experience - 
.Must be familiar with QAD-CA^l 
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Computer ProRtamn^er i Business 



Converts symbolic statement of scientific, engineering, and other 
technical problems to detailed logical flowchai;ts for coding into 
computer language and -solution 'by means of automatic data processing 
equipment. May convert .detailed logical flowchart to language" pro- 
cessable by computer, , ^ 

Skills 

Can analyze application problems of a moderately complex nature and - 
variety, determine the computer approaclies required to resolve tliese 
problems, and develop, code, and test the required programs 

COBOL programming experience on Honeywell or Digital Equipment Cor- 
poration hardware 

Basic knowledge of manufacturing processes and procedures 




C 
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18- Computer ProRrammer, Scientlf Icrahd Technical ^ 

Convcv^:9 symbolic statement of b,usinoRR problems to det illed .logical 
flowdharts Cor coding into computer language and solution by menng of 
nutombtlc data processing equipment. Mnv convert jietalled logical 
flfii^art to -language processable by computer . 

Skills 

C\in diagnos^e routines for different computer systems 
Knowledge of several Idngunges 
Understands computer architecture 
Can relate to user needs 

Supervisory skills . ' • 
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19, Techrtical UluBtrntor 

Draws or paints UluBtratlons for une by various mGclin to oxplnin or 
adorn printed or spoken word. Studios layoutSi Bkctches of proponed 
iUustrnt Ions, nnd related materials to become familiar with assiRnment, 
Determines style* technique, and medium best suited to produce deaii-cd 
effects and conform with reproduction requirements or roceiven specific 
instructions regarding those variables. Formulates concept and renders 
illustration and detail from models, sketches, memory, and imagination. 
Discusses illustration at various stages of completion and makes 
changof=; necessary. Mjy select type, draw lettering., lay out material, 
or perform related duties. May be identified according to specific 
- style, technique, fhedlum,, subject material or combination of variables. 

Skills • 
Working knowledge of isomet'ric , dimetrici and perspective 



\ 
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Tool and Die Makor 



Anulyjscs viirlt't of Hpec I f lent Ions , Inya otu motnl .stock, netf? up nnd 
operatoa machliu! toulu, nnd fits and anMcmbloR parts to make niul repair 
di^s, cutting tools, Jigs, fixtures, snugQB* and machlniatB' hand toola. 

SklllB . V *^ • 

i 

\ * • . • 

hkifit bo conversant vlch metric and European drawing standards . 
Throe-five yeavs m.icliinlng experience or Technical Manufacturing 
Apprentice Graduate 

Ability to read and Interpret simple mechanical drawings and skccches 
Shop math . * 

Machine background - engine lathe, mills, drills, grinders, jig bore 



7 
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Elec t.ron Ic Asj iejTjjUjpj; 

Assomblort or niodinoH prototypya or final naspmblleH of electrical or 

electronic etiulpmont, finch as mlBsUo control systeinB, rndlo anii 'teat , 

eqxilpmont. computers, machlno-tool numerical controlH, rnclnr nSd Honnr. 

telometerlng systoms, appllnncea, etc. This ocfupation requires specific 
vocational or on-the-job training of, more than 30 days. 

Ski'Ua 



Pkllla for nssombly, sohlorlng, testing and quality Inspection 

Use of computer to program machine ho a^ae-^bl'- pr'nted circuit bonrd 

Ability to read and apply Informaaon from manufacturing plannings, 

wiring lists, and drawings i 
Successfully complete AO hour soldering school as provided 



\ •■ 




I? 
\ 
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^^achlne Aape mbler 

ConHtnu'tH, n«fioiMb]o8» or rebullda mnchliies or oqulpmonc , audi w fHRtnos, 
t,«in)lneH, conatructlon, oil floUI. rolUnR mill, toxtlle, woodworianu, pnpt.r 
print lun, or fpcnl wrapi>ln« mnchlnorv, or office m.ichlnoii. FUfi oX aaHeniblos 
componeiUB or RuhnssembUes. Itiatnlls moving pnrtn. and .iBaemblca HVBtem 
of Reara by aligning and moahlng gonra In gearbox, May taet or n^alac In 
testing operntlon of complctcil product. Include' workers who primarily 
iisaembly olevirtc.il nystonis for machlnory. Thin occupation v^nnilrcs 
specific voc.uionnl or on-tbo-Job training of moru than 30 daya. 

Skills 



Emplui.sls on machine rebulldlnR and modification 
Ability to read .i8So:iiMy blue prints 
Capable of winding machine set vip 

Ability to wind, assemble , solder, test and inspect final product 
Conversant with the metric system 



A 
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23i Machine Tool On^ratov 

Incluilii nil maclitno tool opi^\\novf$ uUo are re(|uired -iiU^jmattUy lo 
pperato more than/onu typ^ of noupor t^ibU pqwi»r-tlrl ven macianu tool 
that ahnpi^a metal' l»v pvpyroH^jivnly r»^movlnR 'port Inuft of tha atock 
In the form of rhlpH or shavings ur hv ahraBion sueh as lathes, boring 
machines. May aet up aa weAl aa op^irato machine, " 

Skllla 

Manuf act urlnR oxnerlonro , 
Practii-al sljop mathomulra (3) 
Niimerio-il rontrol «klU'^ 

Thorough undcvfitandinR of shop math, blueprint ruadlnfe, use of pn!cl»lon 

mcaburluR Int^t raiment r (2) 
Can operate various fabricating machines 
Can calculate for bend allowances and deductions 
Can fusion weld and detennino shrinkage direction 



r 



131 



ERIC 



I apho nic O f<aratnr 



Uper.ituH coril nr corille^iH swi t cht^oaril to relay iru-umliUi outoing, and 
tnturofflt'o ciUla, On rnrdUiiQ swliehboard t puttluis Hvdtch kt^vn to 
ro^ke conntictlona »intJ r^^lnv calla, 0\\ c^^rtl typo equipnuint, pluga 
cord Iniu switchboard. Jack$. May supply information to cnllorii and 
record nu^saagea. May keep record of caU« plart^d and toll charges. 
May ptM- form clerical dutiufi, h\\v\\ aa tvpinB. proofreading, and * 
aortlnn mall. May op^^rati^ Hvj^tem of bollti or hn4?.i^rfi to call Indiv'l- 
ilualrt In t>«t vibl Ifihnv^nt to phono. Miy vrcolv^^ vlt^UorSi obtain nama 
and nature of business, and schtidule appolntmunttt* 

SkilU . ' 
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Clerfcal pccupationa • 

^^^.^^ ^ 

Involves |M»?parluR, tr^ns^rtbinB, r ranahM i lugr^Vatematl 
earvlng iommunlratitMig anU ri^corilK; enlist irip. nec^ounts *iiut UiHU'i^Hitinft 
Infotmar Ion. Typical c^Nnmples are; S^^crot^rli^sj ^ni^Rraph^rn j TvptatH; 
Fll^ Clrrks; Office* Machinn Opnratnrsi Bookkoeporsj Cashlersi Hessengere} 
Tislephon^ Oper<Uors; etc. r cl e r i.c a I wo x k Involves planning, cooiai* 

n^tlngi pf ^NpeiltUuft provUi/t Ton anc} the flov of work; or tlui cli^ilcai 
aspect H of n?ri*tvln6, storing, lasuin&i or ahipping of mat^artalb, mur« 
chancllpe, fiupplies, or equipment. 

SktlU 

Ciin rvpc^ aiul f i V 0 . , * 

Knpwlodue of short luind (2> 

Familiar wUh compvKcrr' ,\ni\ computer application (5) 

Knowledge , of accouDt a rece i vable , inv^^ntory, fix«^d assets and general ledger 

Knowledge of shipping docurf^entft 

Mini conputer operntlon and data entry languages 

Supervifiory skills 

High school graduate, one year or raoro clorrcal ©xp^rlenc^i eecrecarial school 
Word processing 81.111? ^ 
Preparing, transcribing! transferring* svs«c;emat l?lng, and preserving com- 

municatlons an i r^cordn; collating accounts and distributing Inforroat Ion, 
Pl.n)ning. coordinating, or oxpt^dlttng production and the flow of work; or 

the clerical aspects of receiving, storing, Issuing, or shipping of 

materials, merchandise, supplies or equipment 



^ ■■,:>,. 

■ '] 
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Idintlfytng 

noQ6 

24002 

003.H7-Q62 

020.062-010 

71998 

21012 

21003 

22103 

24000 

32004 

590.684-0X4 
' 32000 
6U00 
32003 
32011 
31001 
31002 

017.281-034 

55D23 

55U84 

55U81 

55L01 

235.662-022 
60000 

019.061-018 
716.382-014 
716.280-010 
55D69 

716.280-008 
023.061-014 



1^83 to 
1990 



Industrial Engineers 

Syiat^iiu* (Rogtn^i^r) An^lyat S & T 

Computer AppUcMtlons Engineer 
CustPmar Rngtneer (Sal^a Re|ia. Teehntcftl) 
Envlron»tint4l Kngin^eir (S^f^ty Kngin«^er) 
Chemtcdl Kngtiveer 

Computi^r Sy^t^ma Analyst 

Electricttl/RUctronlc T^^chnlcUn 

KUctronic Compont^nt Proeeseor 

Engineering Technician 

Office (Technician) M4chin<! Operator 

Drafter 

Tool Programmer, Numerical Control 
Computer Programmer* Buertnea^ 
.Computer .Programmer I .Sclent . L T«ch, 
Technical Illustrator 
Tool & Die Maker 
Electrical/Electronic Assembler 
Machine Assembler 
Machine Tool Operator 
Telephone Operator 
Clerical Occupations 
Optical Engineer * 
Optical Element Coater 
Optician Apprentice 

Optician 

Physicist 



770 

nr 
m 



U2 
182 

581 
182 
10 

364 

77 

448 

154 

238** 

231 

4165** 
* 

84** 



4** 



*Data not available in this category nor in categories comparable to that under 
consideration. 

**Estiroates achieved by combining data or by interpretation of data from related 
tables. 
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These notes e)(pl«*in the stisence at figures in the estu«4ted 
ppeningp golumn. 

These notes eMplif»l,n ttte h^sia for estimatetl fiqures yivee^ in 
the estimsited ppeninqa column. 



> 

020.062-.OlO 
21012 
21003 
22103 

590.684-OH 
32000 

017.281-0 3.4 
•55101 

•6000 

•019.061-018 



•716.382-014 
716. 280-OIOq 
55D'69 

716.280-008 



Systems Enijineef not Usti^ti, .s^'stems 
Cumputet Systems Analyst. • \\ 



Computer Applie^tians Enqmeet not Ustetl.\ 
\io ^e 1.1 ted tidtfl found. 



Knv I r onmenta I fingineer V»ot listed, 
celated data found. 



Ho 



Chemical Kngineer not listed m Tahle 4. 
Eatimdite m^de from data m TalUle 3, 



Mathematician not listed, 
from data in Table 3. 



EstitRat© made 



Eloctr^onic Component Processor not listed. 
Uo related data found. > ' 

En^j i n^t? r I ruj T^chriicLin too inclu^iv^. 
Addod Mochcinica I Eng in^»er incj Technology .ind 
Engineering and Sc^enco Tochnology, ? 



Technical Illustrator 
related data found. 



not 1 i s tod. 



N^o 



Machine Tool Operator data is a combination 
of data listed under Machine Tool Operator 
and Numerical Control. 

Clerical occupations achieved by. deducting 
Other Clerical Workers from Clerical 
Workers. 

Optical Engineer not listed. No related^ 
data found • / 

These occupations not listed. Related da|ka 
found under Opticians, Lens cVinder^, 
Pol ishers in Table 3. This^data pVesented 
to cover the combination of titles. \ 



♦023.0^1-014 



Physicist not listed. Estimate madefrom 
data under Physicist-Table 3 . p 

■ * ■ ^ 
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of I'rototypciti 



1, Dl^jit^l ^*n4 An^iiaq CHCuit paa^gn 

2. teat Pi t><ji«if^s5 pfoeetim^p jftc^luiUng aatoifi^tttd ttistjng 
1, Ui tiny ^tincludina «"AU) 

10, Metric System 

1 1 . M^iChine Pes iqn 

l}n Optics 

14, Str^iii §nd Viuidtion Analysis 

I'S^ Und^rst^naing Military Sp^cJcU ic:it von» 

16. M<ich uu,nj . 

17^ Material* sci«(^nc0/M«?titUurgy 

18* Casting, Forming^ Injection Holdintj 

19,. Manufactutincj Tt?chnique^ an<J processes 

20. Computer fftmiU^rity 

\2l. Foreign uangu^^g^a - — r 

!iU»ctromi?chcinieai Intor t^c^n 
Soldering 
Microcomputers 

,R.\F. Transmission V 
|The\physic5 of Music 
jpulsX Motors at\d Relays 

Principles of qomputer Numv»ri}c^l Controls 
Mand^ Tool s 
COstomAr Relations 
Dlu>?priW Ptjadi^ng. 
ECfectiwW Speak 
ConcoptuVl Engjinoering i 
Aat'omatda\ Pf f i CO Operation and Management 
3,6/. \ Computer (Sraph/ics 
Systems Analy^tis 

MathtfrnaticV £^>r Machine Control Systems 
Classical Cor^trol Theory 
Accounting \ / s 
Computer ta\^t)uage5 
Welding 

Metal Fabriclation Techniques 
Office Ski^tlte (typing, shOT>:handr 
Redords M^^hagement 
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I ng and Wr i tiibg 



f il ing , 



phone r 



etc. ) 
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Conteiit Areas Deslgnatedf 
for receipt of RFP^s 



F«Facllltles Resource 
Mnstructional Resource 
B«Both 



ADDISON CI'Y VUC CTP 
llAKkR VOC CTll 

, mmm) vdc m . 

llKATTLLIiOHO W/CU 

miiwmi VOC an 
wmK ('Ai.ij; vo.c en 
cwf:x jcr VOC cth 

ii.AHoii.u: VOC cTir* 

Mt AIITIIOHY VnC CTH ' 

fipiiTii mnm voc m 

■ RANDOLPH VOC CTll *i 

, i(iit(w\Ni) VOC' cn 

.St ALIIANS VOC CTR 

i^t joiKi;;uuKY VOC ctr 
.'spR.itJGnKLo VOC cth 

UCHtll.WON" doLLIlGK 
, nUHLIfKlTON CULLLGH, 
CASTLETOH ST COLUGE,' 
CHAMPLAIN COLLCGi: 

cofx ST Mm\ m PROV 
coMM col[.I':gk or vt 
countmv sciil of piiotoc 
ktiia;rallkh comh coll 
\f allien :;chl piiact nuhs 

CCDUARO COLlt'GK' 
Gi^F.RN HOljNTAIN COLLEGH 

JUHiOT ,:;r, coIlkgh 

t.YM)0:i ST COUEGt: 
MARLBORO COLLBGK, ' ' 

MiuDLi-iiijR^ colli:ge^ 

N.li., CULIIMRY 
:i()RWICIl UdlVliRSITY' 

I'KOspKcr Alien I VE. 

■\'\}':m XWl PHACT NUHS ■ 
KUTLANI) sen L.RADIOL TECIl' 
ST MICIIAKL'S COLLEGE 
^CIIL.t'UR INTIIATL T(ING 
SOUTflERN VKHflONT COLLEGE 
i>TERLn:G COLLRC'B. 

. mmon jciil pract nups 

THKUTY COailGK ' ' 
UtllVtkSlTY OP VKRHOHT. 
'%mm COLLEGE " 
VKlWr LAW SCHOOL 
V^il'MOIlT TKCIIfllCAL COLLEG 
•vOOOOUHY A.SS0CIATE5 , 
' ' .. ^ 
"^;DGAk >M)AWRS pJflSULTAIIT 
• iNTKIt-DISC EOUC ASSOC .; 
VT PARAMi:(JlC TRNG PHOG . 
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